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SECTION 1 

INTRODUCnON 

LL PRODUCT DESCRIPTION 

The OMTI 8000 Series is a combination of Winchester disk and floppy disk controUer for IBMAT 
Bus compatible computcn (16 bit data path). The OKfn 8000 Sencs is contained on a single PCB 
th- nlues into an empty slot of the motherboard of the computer. 

The OMTI 8000 Series uses SMS' scphirrc'ted VLSI circuiny to provide many advanced features 
These include: 

- ConouTWit support tor both ESDI (Enhanced Standard Drive Interface) and 
SrT412 compatiWe Winchester disk drives 

- Support for high capacity (L6 Megabyte) floppies 

- High perfonmnce (1:1 intertcave on disk, 1.6 Megabyte/second transfer on AT Bus) 

- SKbyte bufTer mininum. 

. 48 bh Error Correction Code on ESDI drives, 32 bit ECC on ST412 drives 

• Concurrent data operations on Winchester and floppy disii 

• Supports both progranuned I/O and DMA data transfers 

The above and other features make the OMTI 8000 Series double controller an exceptional value 
that many have come to expect from SMS' family of data storage products. 

BIOS igue< : The OMTI 8000 Series is fully AT bus and hardware compatible but, because the 
BIOS (Basic Input/Output System) is not contained on the OMTI 8000, it is the host's 
lesponsibilJtv to ensure software compatibility. The BIOS on the IBM AT will operate correctly 
with the floppv ponion of the OMTI 8800 however in order to provide higher performance the 
fixed disk command set differs from the IBM controller. The BIOS must therefore be modified to 
support this enhanced command set and ensure full software compatibility. 
As an option SMS provides two EPROMs BIOS to make the 8000 series fully compatible with the 
IBM controller. 

L2 NUMBER ANT) TYPE OF DRIVES SUPPORTED 

Table 1-1 

MiJdeT ''' TlOO 8200 8500 8600 






Number of drives 


2 max 


4max 


2max 


4 max 


Winchesters 


up to 2 


up to 2 


up to 2 


up to 2 


ESDldrivts 


no 


no 


supported 


supponed 


Flexible dtdcs 





up to 2 





up to 2 
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U SPECmCATION 

13.L Features per Peripherals 



WINCHESTER DISKS. 






• Operaies one or two hard or soft sectored ST4 12 oompatibk or ESDI \\ "incbesier diskfs). 
The disk can be fixed or removeaUei ESDI drives mar transfer data at a rate of up to 10 
Mt)it/sec 

- Supports 256, 512, 1024 or 1056 bytes'sector. 

• Supports prop-ammabte sector interleave induding a 1:1 interieave. 

• Addresses up to 204S tracks and 16 beads. 

• Supports overiapped seek. 

. Word (16 bits) width data transfer on AT bus. 

- Supports both programmed VO and DMA data transfers. 



FLOPPY DISKS 



- Operates one or two floppy didc drives 

- Supports 4S, 96 TPI drives pius the hiji deisitj- AT cnmpatiWe drives. 

• Supports 25(1, 300, or 500 K bits'sec transfer rate indoding duaJ rotational speed floppies 

♦ Host has direct access to fioppj disk cootroDer chip (SECTfiS or equivalait) 

L3.2 Physical SpedHcatJoiis 



Width 3.9 inches 

Length 13.25 inches 

Heieht .75 inches 
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133 En^inanmenial Spedficatiore 



Te mp e ra ont 
Rcianvc Humiditv' 
Maximum Wet Bulb 
Aldmde 



Opening 

OtoSOdcjC 
10 to 95% N.C. 
30dcf C 
to 10,000 ft 



Stont^ 

40to75dej:C 

10 to 95% Noncondcnsiag 

Noncondcnsing 

to 15,000 ft. 



L3.4. Power Requirements 



Volagc 

Maximum ripple and noise 
Maximum current drawn 



4.75 to 5.25 V DC 
100 mv 
15 Amp 



Fioure 1.1 



SYSTtM I/O 
CKW#e. MERFACE 



C*fitrel 
Mcrtsi 



Vord 



t'^-ne-n. ^^ ta^i bu: 



Bvff«r 



PC Bus 



RAM 



0MTI5O60 
•■irmorv 

Contrerwr 



n 



VKC»€STER 



50506 



L 






uu 



0«TI507D 
Efte/D^ACO 



Ae c-ty? . DiTi . C ttf'c'i Si.'i 



TMcrt^9c*ssi 



3 



EPROM 



RAM 



OMT15080 
Dttv* 

lnt»rf»c» 



I/O l>eoot 
i Buffer J 



Bu^ffK! hert Dati 



d 



rDC7e5 



9229 



jloTitrel R»^, 



J>-s./R»cv, 



OMTI 8000 Series 
IBM PC AT Controller Block Diagram 



=^: 



SOI D«ta 
I 

iST506 

Data 



C««trel 



rLO«»PY 
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section: 
contiguration and installation 



11 UNTACKPsG AND INSPECTION 

Upon receipt of your ONm 8000 Scries Data ConrrolJcrs, inspect the packaging for evidence of 
damage dunng transit Open the package and inspect the conirolJer i>02rd for \isibic damage such 
as scratches, loose congxjncnts, or bnxen connectors. L' there is damage, immediateiy notifN- the 
earner's agent and Scientific Micro Systems' customer service rcpxscntatiNT. Compare the items 
bstcd or your original Purchase Onier to the actual contents of the package and the packing lisi. 
L' discrcpcncies cxis*^ noti^' you SMS customer service rcprcscntanve. 

Retain the shipping container and packing material for examination (if it has been damaged), or 
for reuse when returning the conirolJer board to the faao:y. 

i: SYSTEM CONHGUR-^TION 

The OMTl 8000 Scnes Dzxz ConiroUers are designed to plug directly into any unused location or. 

the s>'stcm motherboard. Tnc peripherals are connected to the controlier by nb'txjr. cables. 

After your board is mounted^ connect the cables to the disk drive. Refer to Figure 2-1 for the 
locanon of connectors on your board. Pm 1 on all connectors is specified by a square solder pad, 
visible on the soldered side of the board. 

The connector's recommended part numbers are as follows: 

n and J7 - AMPP/N 88373-3 (-34pin) 
J3 and J4 - AMP P/N 86904-1 (-2C^m) 

13 BOARD PREPARAHON 

Tat appropriate board layout, connector locations, and jumper locations for the OMTI 8000 
Series ControUcis are iliussaied in Figure 2-1. Use Table 2-1 to ensure tha: the factorv- installed 
jumpers are correctly in place. 

Tne OMTI 8000 Scries has jumpers which allow the controller to be easily integrated into 
differcn: systems. 

Jumpers Wl through 'W7 specify parameters of the system-conirolitr interface typically used by a 
Jumpers W8 through 'W15 specify drive parameas to be used by the controller. 
Table 2-1 defines the jumpers in detail. 
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n 

M 



jl2 


RAM 










FDC 765 



OMTI 
5050 



o 



EPROM 



RAM 



Ansy * Rev • 



ZO 



^ 
« 






11 






83 



o 

w 



O) 



oMn 
5070 


OMTI 

5000 





J4 J3 



n 



1 



U\ 1/1 



n 






VmT 



1/1 



J2 J7 



JTT 



a 



!«1 




D 



rTTTrnrnn 



OMTI 
5090 



= Nojumpc; 


r installed 




Jumper Assifnments 

1 = Jumper installed 


• = As shipped 


W4 


^^'3 

















(Host assigns jumper value) 




\V6 

0* 



1 

1 




1 
1 


W5 



1 



1 



1 



1 


W22 

1 
1 
1 
1 









Wirv-h«t^' T'O Ty>rt base addrfis 

032Oh 

0324H 
0325h 
032Ck 

OIAOh 
01A4h 
OIASh 
OIACh 




vn 








Fl^rr^" rii4' "^ '^ ^^ ^"^ addres 






1* 


0370h 
03F0h 
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W9 


W8 


0* 








] 


1 





1 


1 



P>lesKrs«tor 

512 (17 Sectors per track) 
512 (IE Sectors per track) 
1024 ( 9 Sccton per track) 
1056 ( 9 Sectors per track) 



LUNO 



LUNl 



^^'10 S{^ort>T?f 


1 M'13 


Sectorn-pe 




0* Son seaored 

1 Hard sectored 


1 

I 0- 

1 1 


Sofl sectored 

Hard sectored 




Wll I?rivfd25^ 


W14 


Driv^ cj3S 




0» ST412 compatible 

1 ESDI compatibic 


0« 

1 


ST412 compatible 
ESDI compatibic 




W12 Drivttvpt 

1 


V>'1S 


DrJYvtYDe 




0* Fixed 

1 Rcmovcable 


0* 

1 


Fixed 

Rcnwveable 





\V2I, V,'23, W24, W2S Reserved 



Table 2-2 Connecttu- Assipiment 





J2 


FIXED DISK 


(34 pin) 




J3 


nXED DISK -LUNO 


(20 pin) 




J4 


FIXED DISK - LUN 1 


(20 pin) 




J7 


FLOPPY DISK 


(34 pin) 


LED Meanin" 









Self test diagnostics arc run when the unit is powered on. If the LED goes out the diagnostics 
have passed. If the scL^ ics: detecu a failure the LED will remain on. 
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SECTION 3 
HOST ELECTRICAL IVn^lFACE 



3.1. INTRODUCTION 



The OMn 8000 Series arc electrically and mechanically compatible with the bus or Input/Output 
channel used in the IBM AT compute:. Physically this Input/Output channel is coniaincd on two 
card edge connecton on the OhTTl 8000 Series. 

The Inpul/Output channel provides the necessarj- hardware interface to the host CPU to allow it to 
conrniunicaie with the controller. 

3.2 INTUT/OUTFUT CH ANTsTL PIN ASSIGNTvlENT 

The following figures summaiizc pin assignments for the Input/Output channel connectors. 

INPUT/OUTPUT CHANNTL (COMPONENT SIDE of 62 pin EDGE CONNXCTOR) 



1 1/0 


Signal Name 


Inpul/Ouqjul 1 


1 Al 


-1/0 Ch Ck 


I 1 


1 A2 


SD7 


I/O 1 


1 A3 


SD6 


1/0 1 


1 A4 


SD5 


yo 1 


1 A5 


srw 


1/0 1 


1 A6 


SD3 


I/O 1 


1 A7 


SD2 


I/O 1 


1 A8 


SDl 


I/O 1 


1 A9 


SDO 


I/O 1 


1 AlO 


lADCHRDY 


I 1 


1 All 


AEN 


I 


1 A12 


SA19 


I/O 1 


1 A13 


SA18 


1/0 1 


1 A14 


SAH 


1/0 1 


1 A15 


SA16 


I/O 1 


1 A16 


SA15 


1/0 1 


1 A17 


SA14 


1/0 1 


1 A18 


SA13 


I/O 1 


1 A19 


SA12 


1/0 1 


i A20 


SAll 


1/0 1 


1 A21 


SAID 


1/0 1 


1 A22 


SA9 


I/O 1 


1 A23 


SA8 


I/O 1 


1 A24 


SA7 


I'O 1 


1 A25 


SA6 


1/0 1 


1 A26 


SA5 


1/0 1 


1 A27 


SA4 


1/0 1 


1 A28 


Sa3 


1/0 1 


1 A29 


SA2 


1/0 1 


1 A30 


SAl 


vo \ 


1 A31 


SAO 


1/0 1 
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Input'Output Channd (SOLDER SIDE ofC pin EDGE COWECTOR) 



1 l/Ot'in 


Signal Name 


1/0 1 


1 Bi 


GND 


Ground | 


1 B2 


RESET DRV 


1 


1 B3 


+5Vdc 


Power 1 


1 B4 


IRQ9 


I 1 


1 B5 


-5Vdc 


Power 1 


1 B6 


DRQ2 


I 1 


1 B7 


-12 Vdc 


Power 1 


1 B8 


-ows 


I 1 


1 B9 


+12 Vdc 


Power 1 


1 BIO 


GND 


Ground | 


1 Bll 


-SMEM\^' 


1 


i B12 


-SMEMR 


1 


1 B13 


-lOW 


1/0 1 


1 BM 


-lOR 


I/O 1 


1 B15 


.DACK3 


1 


1 B16 


DRQ3 


I 1 


i B17 


-DACKl 


1 


1 BIS 


DRQl 


I 1 


1 B19 


-Refresh 


1/0 1 


1 B20 


CLX 


1 


1 B21 


IRQ? 


I i 


1 B22 


IRQ6 


I I 


1 B23 


IRQ5 


I 1 


1 B24 


IRQ4 


I 1 


1 B25 


IRQ3 


I 1 


1 B26 


-DACK2 


1 


1 B27 


T/C 


1 


1 628 


BAT.F 


1 


1 B2P 


+5 Vdc 


Power j 


1 B30 


osc 


1 


1 B31 


GND 


Ground | 
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Input'Output Channd (COMPONENT SIDE of 36 pin EDGE CON'NECTOR) 

I I/O Pin Signal Name I/D 



1 Ci 


-SBHE 


I/O 1 


1 C2 


LA23 


I/O i 


1 C3 


LA22 


I/O 1 


1 C4 


LA21 


I/O 1 


i C5 


LA20 


1/0 1 


1 C6 


LA19 


1/0 1 


1 C7 


LA18 


1/0 1 


1 C8 


LA17 


1/0 1 


1 C9 


-MEMR 


yo 1 


1 CIO 


-MEMW 


1/0 1 


1 Cll 


SD08 


1/0 ! 


1 C12 


SD09 


K) 1 


1 C13 


SDIO 


1/0 1 


1 CK 


SD]1 


1/0 I 


1 C15 


SD12 


1/0 1 


1 C16 


SD13 


1/0 1 


1 C17 


SD14 


1«D 1 


1 C18 


SD15 


1/0 1 

! 



InpuL'Outpuf Channd (SOLDER SIDE of 36 jiin EDGE CONNECTOR) 



1 I/O Pin 


Signal Name 


1/0 1 


1 Dl 


-MEMCS16 


I 1 


1 D2 


-I/0CS16 


I i 


I D3 


IRQIO 


1 I 


1 IM 


IRQll 


I 1 


1 D5 


IRQ12 


1 1 


1 D6 


IRQ13 


I 1 


1 D7 


IRQ14 • 


I 1 


1 D8 


-DACKO 


O 1 


1 D9 


DRQO 


I 1 


1 DIO 


-DACK5 


1 


1 Dll 


DR05 


I 1 


1 D12 


-DACK6 


1 


! D13 


DRQ6 


I I 


t D14 


-DACK7 


1 


1 D15 


DRQ7 


I 1 


1 D16 


+5Vdc 


Power 1 


1 D17 


•MASThk 


I 1 


1 D18 


GND 


CKD 1 
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1-< INPUT/OUTPUT CHANNXL SIGNAL DESCRIPTION , , a,i i 

The ollowinc is a dcscnpnon of the svstcm boards INTUT/OUTPUT channel s.pnals. All signal 
lines are TrL<ompatiblc. Input'Outpu: adapters should be designed with a maximum of two 
low-power Shoitky (LS) loads per line. 

^A^SStfo^SiroTh Trie* used to address memory and Input/Output devices wirhinjhe 
rvstem These 20 address lines, m addition to LA17 through LA:3, allow access of up to 16Mb 
of memor>' SAO through SA19 arc gated on the system bus when "BALE is high and arc 
latched on 'the falling edge of "BALE." These signals are generated by the inicroproccssor or 
DMA Controller. They also may be driven by other microprocessors or DMA controllen that 
reside on the Input/Output channel. 

LA17 throujh LA23 (Input/Output) . 

These sicnals (unlatched) are used to address mcmor>- and Input/Output devices within the 
svsiem They give the system up to 16Mb of addressability. These signals are valid when 
"'BALE" is high LA17 through LA23 are no: latched dunng microprocessor cycles and therefore 
do not Slav valid for the whole cvcle. Their purpose is to generate memory decoaes for 1 wait- 
statc memory' cvcles. These decodes should be latched by Input/Output aoaptcn on the fal ing 
edee of "BALE'" These signals also mav be driven by other microprocessors or DMA controllers 
that reside on the Input/Output channel. Note that it is these signals that arc oecoded by the 
InpuL'Output adapter to generate "MEM CS16" for 16 bit, 1 wait -state memory cycles. 

^Thi! IS the"*^MHz svstem clock. It is a synchronous microprocessor cycle dock with a cycle ume 
of i67 nanoseconds. The clock has a 509-c duty cycle. This signal should only be used for 
synchronization. It is not intended for uses requiring a fixed frequency. 

RESET DRV (Output) - i„ i;„. 

"Reset drive" is used to reset or initialize system logic at power-up ume or ounng a low Une- 
voliiice outage. This signaJ is active high. 

SDO Ihroujih SD15 (Input/Output) ' .,r\ .- , 

Tnes- s^nals provide bus bits through 15 for the microprocessor, memory, and Input/Output 
d-viccs'^DG is the least-significant bit and D15 is the most significant br. All 8-bit ocvices on 
tr^f Input/Outout channel should use DO through D7 for communicanons to the microprocessor. 
Th- 16-bit devices will use DO throuch DIS. To support E-bit devices, the oata on D£ tnrough 
Dlf will be gated to DO through D" during 8-bit transfers to these de%nces; lo-bit microprocessor 
trlr.ifers to 8-bit devices will be converted to two 8-bit transfers. 

BALE(Output)fbuffered) . ^ u u j 

"Address latch enable" is provided by the 82288 Bus Controller anc is used on the svstem board 
to latch valid addresses and memorv- decoccs from the microprocessor. 1: is available to the 
InDUi'Ourout channel as an mdicator of a valid microprocessor or DMA aosrcss (when used wij 
A'^N-) Microprocessor addresses SAO through SA19 are latchec with the falhng cage of 
"b"aLE " "BAli" IS forced high dunng DMA cycles. Note: that "BALE is usually used tjy the 
10 adaotcr onlv to latch the LA17-LA25 address hnes (or the decode of LAI /-LA2j that indicates 
an adarcss match for the 10 adapter). "BALE" may not occur on all 8-bit Input/Output cvcles 
(which use onlv address lines SA0-SA9 for device decoding) or on some 8-bu memor>' transiers. 
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X^SSfcJSncSJ" is pulicd low (not r^ady) by a n>emor>, or Input/Outpu: device ,o 

lengthen Irput/Output ^lc^ory cycles. Any slow device usinf this hne should dn^'C « lou 

mStely upon detecung its valid addirss and a Read or Wnte command. Machine cycles a^ 

«SS by aTintcgral number of clock cycles (167 nanoseconds). Tnis signal should be held 

low for no more than 2.5 microseconds. 

IRQ3-IRQ7,IRQ9-IRQ12andIRQ 14throu{:hl5(Input) ^ ^ ^ . • „ . ,. 

Interrupt Requests 3 through 7. 9 through 12, and 14 through are used to s>gna the 
microprocessor that an Input/Output device needs attention. This inierrup. requests arc 
pnorirircd. v^th IRQ9 through IRQ 12 and IRQ 14 through IRQ15 having the highcsipnonty 
(IRQ9 is the highest) and IRQ3 through IRQ7 having the lowest pnontv (1RQ7 u tnc lowest). 
An interrupt rcauest is generated when an IRQ lint is raised from low to high. The line must be 
held high until the microprocessor acknowledges in: intcrrupi request (Inicrrupt Serx-icc routine . 
Interrupt 13 is used on the system board and is not available on the Input/Output channel. 
Interrupt 8 is used for the rcal-umc clock. 

-lOR (Input'Output) ^ . . ^ .u J . k , 1, ,r,n.. K.. 

•Inpui'Output Read" instrucu an Input/Output device to drive its data onto the du.abus. It ma v He 
dnven bv the svstem microprocessor or DMA controller, or by a microprocessor or DNiA 
controller resident on the input/Output channel. This signal is acuve low. 

-lOVV (Input'Output) . . .. , u 

••-InpuL'Output Write" instructs an Inpui'Output device to read the data on the data bus. It may be 
driven by any microprocessor or DMA controUcr inthe system. This signal is active low. 

^CEMR (Output) -MEMROnput/OutpuI) .. cv/tck/id" ;c,;v,a 

These signals instruct the memory devices to dnve data onto the data bus. -SMEMR is a.tive 
onlv when the mcmorv decode is within the low 1Mb of memory space. -MEMR is active on 
all memorv- read cycles. "-MEMR" may be driven by any microprocessor or DMA controller m 
the svstem -S.MEMR" is derived from "-MEMR" and the dtcode of the low 1 Mb of memoir. 
When a microprocessor on the Input/Output channel wishes to dnve "-MEMR". it must have the 
address lines valid on the bus for one system clock period before drivins -MEMR active. Both 
signals are active LOW. 

^MEMVV(Outpul)-MENW (Inpui'Output) ^^ v •■ cv^cvra'- 

These signals instruct the mcmorv devices to store the data present on the data bus. -SMEM^^_^ 
is active onh- when the memory decode is within the low IMd of the memory space. -MEM Vj 
is active on all memory read cvcles. "-MEMV*"' may be driven b>' any microprocessor or DMA 
conuolicr in the svsicm'. "-SMEMV,'" is derived from "-MEKW and the decode of '"f j^;*^ j>'.'' 
of memory. Whe'n f micropnxessor on the Inpul/Output channel v.ishes to dnve -MEMV. , it 
must have the adcrtss lines valid on the bus for one system clock period before orivmg - 
MEMVv"' active. Both signals are active low. 

DRQft-DRQ3 and DRQS-DRQ7 (Input) . 

DMA Requests through 3 and 5 through 7 arc asynchronous cnannel requests used bv 
peripheral devices and the Input/Output channel microprocessors to gain DMA serN'icc (or rontrol 
of liic system). Tnev are prioritized, with "DROO" avuig the highest priority and DRQ, having 
the lowest. A reouest is generated bv bringing a DRQ line to an active level. A DRQ line must be 
held high until the corresponding "DMA Request Acknowledge" (DACK) line goes active. 
"DRQO" through "DRQ3" will perform 8-bit DMA transfen: "DRQ5" through "DRQ- will 
perform 16-bit transfers. "DRQ4" is used on the system board and is no: available on the 
inputOutput channel. 
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■DACK lo -DACK3 and -DACK5 to -DACK7 (Output) 

-DMA Acknowledge to 3 and 5 to 7 art used to acknowledge DMA requests (DRO) throuch 
DRQ7). They are active low. 

AEN (Output) 

"Address Enable" is used to degate the microprocessor and other devices from the Input/Output 
channel to allow DMA transfcn to take place. When this line is active, the DMA controller has 
control of the address bus. the dau-bus READ command lines (memor)' and input/Output, and 
the Write command lines (memory- and Input/Output). 

-REFRESH anput/Output) 
This signal is used to indicate a refresh cycle and can be driven bv a microprocessor on the 
InpufOutput channel. 

T/C (Output) 
"Terminal Count" provides a pulse when the termina] count for any D?vlA channel is reached. 

-SBUE (Input/Output) 

"Bus High Enable" indicates a transfer of data on the upper bvte of the data bus, SDS through 
SDI5. Sixtcen-bit devices use "-SBHE" to condition data bus b'uffcn tied to SDS through SD15. 

-SBIIE AND SAO E.NCODINGS: 

-SBHE SAO FUNCTJON' 

WORD TRANSFER 

1 B^TE TRA.N'SFER ON SD8-SD15 

1 BVTE TRANSFER ON SD0-SD7 
1 1 RESER\'ED 

-MASTER anput) 
This signal is used with DRQ line to gain control of the svstem. A processor or DMA controller 
on the Input/Output channel ma\' issue a DRQ to a DMA channel in cascade mode and receive z "- 
DACK". Upon receiving the "-DACK", an Input/Output microprocessor mav pull "-MASTER" 
low, which will allow n to control the system address, data, and control lines (a condition known 
as tri-state). After -MASTER" is low, the Input/Outpu: microprocessor must wait one svstem 
ciocK period before dnving the address and data lines, and two clock periods before issuine a 
Reac or Wnie command. If this signal is held low for more than 15 microseconds, svstem 
memoi>' may be lost because of a lack of refresh. 

-NTE.M CS16 anput) 
"-ME.M 16 Chip Select" signals the syste.Ti board if the present data transfer is a 1 wait-siate 16- 
bi: memory cycle. It must be derived from the decode of LAI? through LA23. Note that this 
reouires that all 16-c;t memory devices must occupy at least 128 kbvics of address space on the 
Bus and must not decode the SA address lines as a condition to driving "-MEM CS16" as the SA 
lines are not valid in ume to meet the "-ME-M CS16" timing reauirements. "-MEM CS16" should 
be dnven with an open-collector or tri-staie driver capable of sinking 2D mA. 
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-Input/Output CS16 (Input) , Mi 

••-Input/Output 16 bit Chip Select" sijrnals the system board that the present data transfer « a 16- 
bit 1 wait-state, Inpui^Ouiput cvcle. It is derived from an address decode. "Input'Output CS 16 
is active low and should be driven with an open collector or tri-state dnver capable of sinking 
20niA. 

"Oscillator" (OSC) is a high-speed clock with a 70 nanosecond period (14.3181E MHz). This 
signal is not synchronous with the system clocL It has a 505c dut>' cycle. 

•OWSOnpuf) ^ . , ^ . 

The "Zero Wait State" (-OWS) signal tells the microprocessor that it can complete the present bus 
cycle without insertinc any addmonal wait cycles. In order to run a memor>' cycle to a l6-bu 
device without wait cycles, "-OWS" is derived from an address decode gated with a Read or 
Write commanci. in order to run a memory cycle to an 8-bit device with a minimum of two wait 
states, "-OWS" should be driven acuve o'nc'system clock after the Read or Wnte command is 
active gated vt-iih the address decode for the device. Memorv- Read and Write commands to an S- 
bit device are active on the fallinc edge of the system clock. Note that "-OWS" must be 
synchronous to the svstem clock (CLK) and meet specific set-up and hold timing requirements to 
prevent undesirable system malfunction (see section 3.1.:.). •'-OWS" is acuve low and should be 
driven with an open colicaor or tri-state dnver capable of sinking 2DmA. 

3.4 CONTROLLER HARD\^'AREARCH^^EC^URE 

Tnc ONm 80O0 Series arc partitioned into two distinct sections - the floppy disk logic and the 
Winchester disk logic. Tnese two sections share th; same physical PCB board but are otherwise 
independent This allows full concurrent operations between these two sections. For example, 
DMA data transfer could be ocxurring a: the same time programmed Inpui/Qutput data transfers are 
occuuing on the fixed disk . 
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SECTION 4 

HOST/CONTROLUER SOFTWARE INTERFACE 

4.1 0\'ER\TEW 

From the perspective of software executing on the host the OMTl 8000 Scries look like two 
independent controller 

- one controller for the floppy disk 

- and one controller for the fixed disk. 

Tlie host communicates wth the OMTI 8000 Series through two independent sets of rcgistcis 

- one set for the floppy 

- and the other set for the fixed disk. 

The host can issue commands, such as READ, via these rcgisien following a specific protocol. 

A typical sequence of events for the host to issue commands to the ONHl 8000 Series controller 
would be : 

1) Set up a "Command Descriptor Block" or CDB in memo^' which contains information 
required by the controller. 

2) Send the CDB to the controller by writing it one byte at a time to the 1/0 register. 

3) Receive or send data if required via programmed I/O or DMA. 

4) Receive status via the 1/0 register scL 

A list of commands, their functions and the format of the CDB is given in : 

Section 5 for the Fixed disk, 

Section 6 for the Floppy disk, 

Tne following sections describe the two register sets and the proiocol the host must follow when 
reading or vmting these registers. 



4.2 FKED DISK REGISTERS 

There are four registen (or 1/0 ports) that the host uses to access the fixed disk. The registen have 
different meanings when they are read or written. Tnese registers are normally located at the I/O 
address listed in table 4-1 but maybe altered by jumpers described in Section 2. Table <S-1 list these 
registers znd table 4-2 describes these registers in more detail. 
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Table 4-1 OMTI 8000 Series FO Port Addresses 





PORT 




i REGISTERS 
IREAD IWRIlt 




326h 
32iH 
322H 
323h 




IDATAIN 

1 STATUS 

1 CONFIGURATION 

IN/A 


1 Data OUT 
IRESbi (Function) 
1 SELECT (Function) 
I MASK 






Table 4-2 OMTI 8000 Series I/O Registers 


kEGlSTER 


DEFINmON 







Dala-InTms is an 8 or 16 bit register depending on the state of the conffolicr (dctcnmncd by the 
CD bit in the STATUS register). It is used to read data a word at a time, or status 
(no: SENSE data) a byte at a time. When the C/D bit is 1 only bits 0-7 arc valid. 
When C/D is all 16 bits are valid with bits 8-15 containing byte 1 and bits 0-7 
containing byte 0. 

Data Out Tnis is an 8 bit or 16 bit register depending on the state of the controller 
(determined by the C/D bit in the STATUS register). It is used to write data a wond 
a: a time or commands a byte at a time. When the C/D bit is 1 onl)- bits 0-7 are 
valid- When C/D is Oall bits are valid with bits 8-15 containing byte 1 and bits 0-7 
containing byte 0. 

Status Used to send bit significant control information from the controller to the system. 

Bit 7 Not Used (Set to 1) Bit 6 No: Used (Set to 1) Bit 5 IREQ (intcirupt Request) 

= No Interrupt 

1 = Command Complete 

If the Interrupt Enable bit of the MASK byte has been previously set, this bit is 
tct when the controller enters the STATUS State. Tms bit is set with IRQ K on 
the System Bit 4 DREQ (DMA Request) 

= No DMA Request 

1 = DMA Cycle Reauested 

If the DM A EN ABLE bit' of the MASK BYTE has been previously set, and if the 
controller is in the DATA State, this bit is se: along with DRQ3 on the System Bus 
when £ bvte transfer is reauircd to or from the system. 
Bit 3 BSY (Busy) 

D = Controller is Idle 

1 = Controller Selected 
Bi: 2 CD (CommandTteta) 

= Word being transferred is data, status. 

1 x= Byte being transferred is a command or status byte 

NOTE: Tms bit can be used to determine if word or byte transfers are being done. 
When C/D is 1 then only bits 0-7 arc used in the Data In or Data Out register. 
When CD is then all 16 bits in the Data b and Data Out register are valid. In Lhis 
case byte is in bits 8-15 and byte I is in bits 0-7. 



8000 Series - Page 4-2 



RESET 



CONTIG- 
URATION 



SELECT 



MASK 



Bit IK) (In/Out) 

= Direction of transfer is from the host to the controller. 

1 «= Direction of transfer is froir. the controller to the HosL 
Bit OREQ (Request) . . 

= No Transfer Required 

1 = Request transfer of one byte or Word via Data In or Data Out register. 

Writinc anv value to this register will cause the controller to be reset 
WAR.NING The hcst must wait 100 usee after a -RESET before 
issuing a SELECT. 

Used to send the status of tiie drive configurauon jumpers to the system. 
Typically, these are used by a BIOS to specify the type of driveCsJ attached to the 
controller. 

Bits 7-4 = not used (Set to 1) 
Bit 5 e W4 
Bit 2 = \^^ 
Bit 1 = W2 
Bit = Wl 

Writing any value to this register will cause the controller to begin a Selection 
Sequence and request a command transfer. 

Enables and disables interrupts and DMA transfers. 

Bits 7-2 Not used. 

Bitl INTERRUPT ENABLE 

= No system interrupt at data transfer completion. 

1 = Svstem interrupt at data transfer completion. 
BitO DMA ENABLE 

= DMA not enabled. (Programmed I/O mode) 

1 = DREQ is gated onto system bus on DRQ5 and DREQ set in STATUS 

register 



A3 FIXED DISK COMMUNICATION PROTOCOL 

The fixed disk portion of the OMTI 8000 Series has six logical states «.'hich the host sequences 
through when issuing command. Tncse states are : 

RESET 

IDLE 

SELECTION 

COMMA.ND 

D.4TA 

STATUS 

The RESET STATE is entered bv apiDlving povvcr to the controller (power - on -reset), by the resr. 
signa! on the svsiem bus, or bv'wnting the RESET Register (pon 321). Dunng this phase, the 
conrollcr v,-ill iniualize itself, will set default parameters (ST412) to the LUNs, will ds-assen all 
cor.tro: functions ana clear all bits in the STATUS register. It will then enter the idle s'^ie. 

^^'ARMNG: The host must wait 100 usee after a -RESET before issuing a SELECT. 
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The IDLE STATE is the on]> time the controller will respond to a select request. When the 
SELECT register (port 322) is vi-nttcn by the system, the conrrollcr cntcn the selection sutc. 

DurinE the SELECTION STATE, the controller responds to a selection request by assertinjr the 
BSy bit (bit 3) in the STATJS register (port 321). The controller then enters the command state. 

The COMMAND STATE is when the controller requests the command bytes to be transferred 
from the svstcm. Fmu the C/D bit (bit 2) of the STATUS rcpistcr is seu Then the REQ bit (bit 0) 
of the STATUS register is set, asking for the first command byte to be written to the DATA OLT 
register (pon 320) in B"iTE mode (bits 0-7). When the command byte is wriaen. the controller de- 
asserts the KEQ bit and moves the command byte into its buffer. This handshaking is repeated 
until all command bytes arc transferred C/D is then dc-assened and the data state is entered. 

Tlie DATA STATE is when daa is transferred to or from the system. II no data is required, the 
status state is entered. Data can be transferred in cither programmed mode VO mode or DMA word 
mode, as defined by the DMA EN.ABLE bit in the MASK register. In the programmed I/O mode, 
data is transferred by hanashaiang in the same fashion as the command transfer. When the 
controller reouires a' word to be transferred, it will set the REQ bit in the STATUS byte. 
Depending on the direction of transfer (as defined by the 1/0 bit in the STATUS byte), the system 
must cither wTiie a word to the DATA OUT rcgistc'r or read a word from the DATA IN register. 
Either action v.ill cause REQ to be cleared. Tnese steps will be repeated until all the data required 
by the controller has been transferred. 

If the DMA ENABLE bit in the MASK byte has been previously set, data will be transferred in 
DMA mode. When the controller reouires a word to be transferred, it will set the DRQ7 bit on the 
svstem bus, leouesiing a DMA cycle. Tne DKEQ bit of the STATUS byte is also se*. After the 
diai£ word has been transferred, DACK7 from the system will clear DRQ7. Tne DMA transfer will 
proceed in this fashion until all of the data required by the controller has been transferred. 

During the STATUS STATE, the controller will place a STATUS register in the daa in register 
bits 0-7. Sec Section 5.3 for detailed information on the STATUS byte. 

Tne controller sets the CD bit and the I/O bit in the STATUS byte. If the INTERRUPT ENABLE 
bit was previousiv set in the MASK register, the REQ bit is set in the STATUS byte, along with 
1RQ14 on the system bus. When the STATUS byte is read from the DATA IN register, the 
controller clears the IREQ and IRQK (L' enabled), clean CjD, 1/0, and BSY bits in the STATUS 
Registers, and enters the idle sutc. 
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4.4 FLOPn' DISK REGISTERS 

ThcTt arc five 1/0 registers (ci|:ht bits) which the host accesses to communicate with iht floppy 
disk portions of the Oi\m SOOO Scries controUer. Tne address of these registers is sclecuble (re: 
Section 3) to be cither at the primaij' or sccondai>' locador, as shown m table 4-3. 

Table 4-3 



1 Primar} 


1/0 Address 

Secondary 


Read 


Write i 

1 


1 3F2h 


1 372h 


N/A 


Digital Oatpnl | 
Register 1 


1 3F4h 


1 374h 


Main Status 
Register 


N/A 1 


1 3F5H 


1 375h 


Dau Register 


Data Register j 


1 3F6h 


1 376h 


N/A 


Additional Control | 
Register | 


1 3F7h 


1 377H 

1 


Digital Input 
Register 


Diskette Control ] 
Register | 

1 



The host uses the Main Status Register and Data Register lo issue commands to and receive status 
from the controller. The Digital Input, Digital Output and Diskette Control Register, Additional 
Control Registers arc used to control the specific drive functions as shown: 



Regis ier Definition 

Digiiai Output 



This IS an output oniy register used to control drive motors, dnve seiecuor., 

inten-upis.'DMA and reseL All bits arecicared when a channel reset occurs. 

Bit 7 Reserved 

Bit 6 Reserved 

E:; 5 Dnve B Motor Enable when 1 

E:: 4 Drive A Motor Enable when 1 

Br. 3 Intcrruris and DMA enable when 1 

Bi: 2 Reset iioppy disk function when 0. The floppy disk function comes outof 

reset when this bit is set to 1 
Bit 1 Reserved 
Bii Scicci Drive-A. A selects drive A, a 1 seJecu drive B 

D^ial Input Tnis is an input only register used by the host to get fioppy dnve information 

Bit 7 Tnis bit is received from pin ?4 of the floppy disk control cable and is 
normally used for diskette chanjc status. 

Bits through 6 art Reserved. 
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Diskette Control 



This is an output only register which givcsthe controller data rate 
informanon. All bits arc cleared when a channel reset occurs. 

Bits 2-7 Reserved. 



Bits 



Date Rate 
500 Kbits/sec 
300 Kbits/scc 
250 Kbits/scc 
Reserved 



Additional 
Control 



The diskette additional control register is an output-only register user to 
control the floppy write prtcompcnsation and the disk dnve dual motor 
speed control. 

Bit? Reserved 

Bit 6 Reserved 

Bit 5 Hoppy Interface Pin 6 

Bit 4 Floppy Interface Pin 4 

Bit 3 Floppy Interface Pin 2 (Dual Speed Eoppy Control) 

Bit 2 Floppy Vr'ritE Precompcnsation 2 

Bit 1 Floppy Writt Preconr.pcnsation 1 

Bit Floppy Write Precompcnsation 

FLOPPl" VilOTE PRECOMPENS ATION TABLE 





BITS 0-2 


EOPPYDISJULri; 


E DATA RATE 




PRECOMPBIT 


500KBPI 


300KBPI 


250KBPI 


2 1 





PRECOMP 


PRECOMP 


PRECOMP 








Ons 


Ons 


Ons 





1 


62.5ns 


104.2ns 


125ns 


1 





125ns 


20E.3ns 


250ns 


1 


1 


187.5ns 


312.5ns 


375ns 


1 





250ns 


416.7ns 


500ns 


1 


1 


250ns 


416.7ns 


500ns 


1 1 





312.5ns 


520.&ns 


625ns 


1 1 


1 


312.5ns 


520.£ns 


625ns 



All bits in this register are cleared by a channel reset to insure compaiabiiitj' with other controllers. 

Main StatxB Tnis is a read only register used in conjuntion with the Data register to transfer 

command to the conroUer. 

Bit 7 Request foi Master (RQM). Indicates that the data register is ready to 
send or receive data. This bit must be used by the host to pcn'orm handshaking 
functions between the host and controller. This bit is cleared by reading or 
w,Titing the Data Register. 

Bit 6 Data In-'Out fDIO) indicates direction of data transfer. L' DIO = 1 then 
transfer is from the Dati Repster to the host. If DIO = then it is from the host 
to tnc Data Register. 
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Bi: 5 Non-DMA mode v^en 1 . "Hus can occur only dunng execution phase. 

Bii 4 When 1 the controUer is busy executing a command. 

Bit 3,2 Reserved 

Bit 1 Drive B is in the Seek mode when 1. 

BitO Drive A is in the Seek mode when 1. 

This register is used to transfer information to/from the host. This register can 
be logically viewed as severs] registers in a stack with only one presented at any 
time. Data bytes arc read out of or written into the Data register in order to 
program a conunand or obtain the results after the execution of a command. 

AS FLX)PPV DISK PROTOCOL 

The host sends commands to the controller by sending several bytes of information to the 
controller (\na the Data register) synchronized w-iih bits 6 and 7 in the Status register. Tne sending 
of command data is called the command phase. Tne controller then goes "Busy" and executes the 
command (the command phase). Lipon completion of the command the controller becom_cs 'not 
busy" and results may be obtained from the Data register again SN-nchroniied uith bit 6 and 7 in the 
Status register. Floppy commands, parameters and results arc listed in section 6.0. 
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SECTIONS 

nXED DISK FUNCTIONS 
S.1 COMNUNDS 

5.L1 COMMAND DESCRIPrOR BLOCK (CDB) 

6 Byte COMMAND FOR\UT 




Cylinder Jow (C 07^ 00) 



• I. 

5 i 



Intfirieave or Block Count 



..====_== Control B>te 

i»is *,J^,l, contain the command Opcode. 
^"^ ' eI; eiS^' ^Oof thediskcylmdernumbcrCMSB) 

Bits 4.j,.,l,0 contain IDC disk head number to be selected. 
'^^ BSl5S^rEiS^j5SSli;r^ ^skc^ndernum^. 

Byte 3 B.t. 7.6^.4.3.2.1. are the eighr ieas: signif.ant bits of the disk carder number. 

"'" ' Ins m^ t'::T^' '^"^°^ ^^^• 

Refer to the COPY command for the fonna: of the 10 byte CDB. 



Byte 4 
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£.U COMMAND SET SUMMARY 

COMMANDS COMMON to ALL MODELS 



COMMANDS 


CODE 


Length in Bvi« (b) 


o: Blocks (B; 




(HEX) 


COMMAND) 


DATA 


TEST DRI\T READY 


00 


6 





RECALBRATE 


01 


6 





REQLTST SENSE 


03 


6 


4(b) 


FORMAT DRTVX 


04 


6 





READ\TRin' 


05 


6 





FX)R.MAT TRACK 


06 


6 





FORMAT B.-UD TRACK 


07 


6 





RF^D 


OS 


6 


1-256(B) 


\^'RnE 


OA 


6 


1-256(B) 


SEEK 


OB 


6 





READ ECC BURST ERROR LENGTH 


OD 


6 


1(b) 


READ DATA FROM StCl UK HVntM. 


OE 


6 


1(B) 


^TUTE DATA TO SECTOR BUFFER 


OF 


6 


1(B) 


ASSIGN ALTERNATE TRACK 


11 


6 


4(b) 


CHANGE CARTRIDGE 


IB 


6 





READ DATA TO BUFFER 


IE 


6 


Up to buffer siic 


WRITE DATA FTiOM BUFFER 


IF 


6 


Up to buffer $i2£ 


COPi' 


20 


10 


1-256(B) 


RAM DIAGNOSTICS 


EG 


6 





READ© 


E2 


e 


4(b) 


DRIVE DIAGNOSTIC 


E3 


6 





CONTROLLER INT. DIAGNOSTIC 


E4 


6 





READ LONG 


E5 


6 


l(B)-^4or6(b) 


V^imELONG 


E6 


6 


l(B)+4or6(b) 


COMMAND SPECli-lC to the 


ST506/412dri€w 
6 




xntitalize: drtve characteristics 


OC 


8(b) 


COMMANDS SPE 


iCMCto 
10 


the ESDI drives. 




CHECK TR.'^CK FORMAT 


6 





READ ESDI DEFECT LIST 


37 


6 


256(b) 


READCAPACm' 


EC 


6 


10(b) 
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S2 CX)N7R0LB\TE 

The Cbnuaand Coniro; Byie is the last Bvic m the CDB Ii j-w-T.^ ,h, , .... 

omLg UK cocninanc cxccunoc. - «^ «r- me uut , ji spec Jjcs the error rrcoven proccauir 

CO.N-reOL B^TE FX)R.NUT 



B:: i 7 




R = RETRY opnor 

B = FORMAT BUFFHR^cT^'^^^""™"'') 

S =STEPOpntm 

»u=assfLli, the cor.yoh^^tZS'i^^.V ^ "'"'^ ^' ^"> °- '^^ «="« »-^ 

errxr occurrc ^n;;^S^^j^^'' *^ '^^"'^ "« «>■-•«--•= ►>> «>^"tm| ma: an 
Tr.e itm- algonics is 4 retncs. 1 recaliaancK, < remes 

Kctors OCT nark usee IT t^co^e^^'ic^"^ ^^^^^^^H^T '^^=^- ^^ """"^^ of 

Kciors per iraci: (ESDI ) ifaar ih- DOS is usn^r (17, ''' " * ""^" '"^-^'«- °- 

I^ bu u sc: to 0. tne conrroto will KOI c^^^^- ^ «,:,, ^^3, ,^^„^ ^ ^^ 
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Bib 2,1,0. Tntse bio define the STEP option as foUows :. 
Bits 2 

3 milliseconds per step. 
10 microseconds, buficred step 
25 microseconds, buffered step 
50 microseconds, buffered step 
200 miCTosecoDds, buffered step 
70 inicro&cconds, buffered step 
£ miliiseconds per step 
5 miliiscconds per nep 

S3 STATUS REGISTER 



2 


1 




















1 





1 








1 


] 


1 








1 





1 


1 


1 





1 


1 


1 




1 I 
e I 



.__^^^_' ^ I s~""~F 

E = Cmnmand status 

execution and caSSS^SSn^ «^.cn«xa»td dmng tiK command 
Stzms Condition SlTS^ne^^ °" '°° '^^^^ staais .«th the Command 

S = Error Recoverj- Status 

B:: 23 g) Emr Recovery Satus (valid only for commands .iuch read data from the disk) 

No error rccoven' 

^ n?^"^' ^^"'"P^^ successfully 

1 U MOTE tnar. one Tcti>' accon^lished successfullv 
i I tno: conecDor done successfully 

Bm 3, 2 = l^^cWV^r^^ succe«fully on tdotc thas one sector, ibcn 
one sector. then^3 2^ j l^^r^^l^' «.-^*^^ » ai leas: 
Ttgardiess of the Retr^ coui, b^?r2 ^^ J^^^y.^"^ " '">' "^^ 

Bit 5 Indicates theLUN- address of the device associated udth this command 

Bits 7,6,4,0. Set to zero. 
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5.4 FIXED DISK COMMANDS 

The following conunauds can be issued to the controller. 

5.4.1 TEST DRIVE READY Command ( OOh) 

This command selects the LUN specified and retums a zero status in the Status Register to indicate 
that the unit is selected, ready and seek (ST drives) or seek/command (ESDI drives) is complete, in 
the case of a unit vnih a removable disk, zero status also indicates that a cartridge is installed. Tn: 
controller will wait up to 50 seconds fw the drive to come ready. 

Bit I 

Byte I 

"o"T 
1 1 



2 through 5 



i i 


= =E=rs:s c =: s= sr R ssr = 

4 1 3 
1 


1 

1 


2 1 1 1 1 
1 1 1 

~o'""""o~ ~ 1 


1 LUN 







1 




2«ro value 







5.4.2 RECALBRATE Command (OIh) 

ST drives : The drive specified by the LUN is stepped toward the outside cylinder until cither. 

1. Track Zero signal is detected or 

2. More steps have been issued than available cylinden for the device type. 

Tnc controller issues one step pulse, waits for seek complete, and tests the Track 000 signal. 

For LUNs assigned as Removable drive the RECALIBRATE command is performed by issuing 
the number of step pulses equal to the number of cj'iindcrs specified for this drive plus 5 at the 
buffered rate and then waiang for the Track GOO signal 

ESDI drives : This command selects the LUN specified and issues a itcalibraie to cylinder zero. 



Bit ! 
Byte 1 

i 


7 



1 6 

1 


1 5 1 
I 1 




4 1 3 1 
1 1 




2 1 
1 




1 1 1 

1 1 


1— 
1 ! 








1 LUN ! 








1 


2 i 

1 








Zero value 






... . ].... 

3 1 
1 






Zero value 






- — 1 — 

4 1 
] 









Zero value 






5 1 








1 


s 


S S 1 



E3CS=«r>= = SS3 
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5.43 REQUEST SENSE Command (03h) 

Tnis command returns four sense bvtcs of infonnation for the specified Logical Unit Number 
dunn*- the Data In phase of the command execution. The sense is valid for the Command Stams 
(e) just presented to the host curing the Status Sutc of the previous unsuccessfully completed 
command Sense data w-ill be cleared upon reception of any subsequent command issued to the 

controller. . , 

The Error code byte (Bvtr 0) of the Sense Data is always valid, however, the sector address 
(defined bv bvtes i 2 and 3) is only valid if the previous command tcrmmated in error. Bit / set to 
1 indicates the vaiidirv of the sector address. If bit 7 is set to 0. the sector address is not valid. Four 
sense bvtcs arc returned durmg the Data In State of the command execution. 






Bit 


7 


16 15 


1 4 1 3 1 2 1 1 1 I 


Byte 



" 


1 1 




1 I 1 1 1 J 
======_= =-_= -^ —^ - ^ 


1 





! LUN 


1 Zero value 1 


2 






Zero Value 1 


3 


Zero Value 1 


4 


Zero Value 1 


5 





1 C 


1 1 




=====■ 


======—=_=_=-. 


============= — == ===== === 






SENSE DATA FORMAT 


"fii:" 


7 


16 15 


1 4 1 3 1 2 1 1 1 1 


Bne 



.=«=== 


1 1 ^ ^ 


1 1 1 1 1 J 

^SENSECODE 1 


1 


1 CIO 


1 1 LUN 


j HEADNTJ?vIBER 1 


2 


i C09 


1 COS 1 


SECTOR NUMBER 1 


5 






C\'LINT>ERLOW{C07toC00) 1 




====== 


============== 


====================================== 






SENSE DATA WORD FX)RMAT 


Bi: 


====== 

15 


14 13 12 11 


10 9 E ~7"'6 5 4 3 2 1 


Word 


1 1 


1 1 1 


1 1 1 1 1 1 1 1 1 1 


CES£S£ = 




t CIO 1 


ILUNj HEADNmiBER 1 SENSE CODE 



1 I ' a'LINDERLOWC07-C00 1C091C08| SECTOR NUMBER 

Sec APPENT»IX A for SENSE Codes 
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5.4.4 F0RM4T DRIVE Command (Wh^ 

This command causes the specified Logical Unit Number (LUN) to be fonnaticd using the 
Interleave Factor specified in byte 4. Formatting starts at the specified track and proceeds until the 
last track of the unit is formatted. Each track is formatted from index to index. The first sector 
formatted is always sector Zero. An interleave factor of Zero is set equal to one. Track and cylinder 
overflow is handled automatically by the controller. 

If bi! 6 of the Control Byte is set' to 0, all data fields arc written with the pattern "6Ch". If bit 6 of 
the Connol Bvtc is set to 1, all data fields are vnitttv with the pattern contained in^ the controller 
data buffer. This allows "worst case" patterns to be wrinen by executing a WRITE DATA 
BUFFER command prior to the FORMAT command. 

Thc FORMAT command docs NOT handle media defects. For verification of format, tee the 
READ VERin' command or the CHECK TRACK FORMAT coirjnand (ESDI drives only). For 
media defect handling, sec the ASSIGN ALTERNATE TRACK command, or the FORMAT BAD 
TRACK Command. 



Bit 1 7 
Bytel 

"FT" 

j 


6 15 1 
1 1 


4 



3 



1 2 1 1 1 
1 1 1 

1 


1 
C 1 


1 1 €10 

1 


1 LUN 1 






HEADN-UMBER 




2 1 C09 

1 


COS 1 











1 


1 — 
3 1 

1 




OT-INDER LOW (C 07 to C 00) 




4 1 

1 


1 






1N-1EKI,KAVJlVAUJL 




5 1 R 


B 1 C 1 








1 S S 


S ! 



5.45 READ VERm' Command (05h) 

This command verifies ID and DATA integrity of the recorded data starong at the specified address 
and for the block count specified This command functions exactly as the READ command with the 
exception of no data transfer to the host 



"iit r 7 ""1 T~"r"°5"" 

Byte 1 1 1 

"o"T~"~o 


1 4 1 3 1 2 1 110 1 
1 1 1 1 1 1 

I 11 


1 1 CIO 1 1 LUN 


1 HEAD NUMBER 1 


2 1 C09 1 COS 1 


SECTOR NUMBER I 


3 1 


CYLINDER LOW (C 07 to C 00) j 


4 1 


BLOCK COUNT | 


5 1 R 1 El C 


1 CIS S SI 
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5.4.6 FORMAT TRACK Command (06h) 

This command causes the track specified to be formaned using the interleave factor defined in Bjtc 
4. The track is written starting with index. The fint sector after index is always sector zero. 
Interleave factor of zero is set to one. If bit 6 of the control byte is set to zero, all the data fields are 
written with "6Ch"- If bit 6 of the control byte is set to one, data fields arc written with whatever 
data is is t he da ta buffer. This allows "worst case" patxcms to be written by fust executing a WRITE 
DATA BUFFER command. 



"bu r 7 

Bytel 
"F1 


1 T I 5 ~T'" 

1 1 1 


4 



1 3 1 2 1 1 1 1 

1 1 1 1 1 

1 1 1 


1 1 CIO 


1 


1 LUN 1 




HEAD NUMBER | 


2 1 C09 


1 COS 


1 




Zero value | 


3 1 






C\XPVDER LOW (C 07 to C OOj | 


4 1 

j 





1 




I^TERLEA^T VALUE | 


5 1 R 


1 B 


1 C 1 





1 S S S \ 



5.4.7 FORMAT BAD TRACK Command {07h) 

This command is identical to the FORMAT TRACK command except that the defective track 
flag is set in the E) field. All subsequent accesses to the sectors on this track will result in Bad 
track Hag set errors. 



Bit 1 7 1 
Byte) 1 

KSSe 3SKSBe-3=S SSS3B 

i 

. , , , 1 


6 1 5 1 
1 1 




4 1 3 1 2 1 1 1 1 
1 1 11 1 


1 i CIO 1 





1 LUN I 


HEAD NUMBER | 


2 1 C09 1 


COS 


1 


Zero value | 


3 i 






CYLINDER LOW (CO? to COO) | 


4 1 





1 


TNTFRI.FA\TVA1,UF | 


5 1 R i 


B 


1 C 1 


1 S S SI 
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5.4.8 READ Command (OSh) 

This command causes the number of blocks specified by byte 4 to be transferred from the specified 
LUN to the host. The command executes an implied seek to the starnnf sector specified. Up to 
256 blocks can be transferred with a single READ command (If byte 4 is equal to zero, 256 sectors 
will be transferred). 



"bu r~° i"'" 

Bytcl 1 
1 


6"~| 
1 




u u 

u u 
u u 
H n 
M >o no 

II u 
II u 

II It 


4 



1 3 1 2 1 1 
1 1 1 


1 

1 

i 


1 1 CIO 1 


1 


LUN 1 




HEAD NUMBER 


I 


2 1 C09 1 


COS 1 






SECTOR NUMBER 


1 


3 1 






aXINDER L0\^' (C 07 to C 00) 


1 


^ 1 






BLOCK COUNT 


1 


5 1 R 1 


E 1 


C 1 





1 s s 


S 1 



5.4.9 "V^TOTE Command (OAh) 

This command causes the number of blocks specified by byte 4 to be transferred from the host to 
the specified LUN. Tne command executes an implied seek to the s'^arung sector specified Up to 
256 blocks can be transferred with a single V»TirrE command (If byte 4 is equal to zero, 256 
sectors will be transferred). 



Bit 
B\Te 



4 

5 



1 7 

I 

- ----- 

1 


1 6 

1 


1 5 1 
1 1 




4 



1 3 1 2 1 1 
1 1 1 


i 1 

1 1 

1 


1 CIO 

1 


1 


1 LUN 1 




HEAD ^^■MBER 




1 C09 


1 COS 


1 




SECTOR .NUMBER 




i 






aXINDER LOW (C 07 to C 00) 




i 






BLOCK COUNT 




J R 


1 


1 C 1 





1 s s 


S 1 
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5 4 10 SEEK Command (OBh) ^ ^ ... 

This command causes the dcncc addirsscd by ihc LUN to be physically po^.t^oncd^ the cylmdcr 

^ s«TJS^f« cJSScdiateh ate issuing the commaiKi (ESDI dnvcs only). This allows 



overlap seek operations. 



'bT""!' 1 6 1 
Byte 1 1 ^^_^^_i_ 


5 1 
1 


" 4 "1 3 1 2 1 11 
III" 

1 1 


1 

'°~"l 1 


'~1 1 CIO 1 1 


LUN 1 


HEAD NUMBER 




~2 1 C09 1 COS 1 




Zero value 




1 

3 1 




aXINDER LOW (C 07 to C 00) 





"4 r 





1 


5 1 R 1 1 


C 1 


1 s s 


S 1 






8000 Scries -Page 5-10 



5 4 11 PsTTlALIZE DRFVE CHARACTERmiCS Cominand (OChI not valid for ESDI drives. 
This command allows the host to specify disk drive parameters for the specific^ ^' J^!j!L Th^ 
S?c "™i> commumcate withTwide varietv of drivK from the same or f^}^^' ^"^ 
Kscxiatcd ParametcT Usi, includmg all charactcnstics of the dnveconnected. ««f ' ^^ *= 
rSlTdunnp the Data Out phase of the command cxecunon. mie is no access to the dnve 
dunnf execution of this command. _ 1^=-==-=====— «= 



Byte ! 1 1 1 ,,„..J,„„„i 
^=.===-=— === p p 1 1 


1 1 1 


1 1 1 LUN 10 






2 through 5 _ _ ^^2.?"^ 

Etoi^g AcData Out phase of the command 8 bytes arc sent as foliows: 

Parameter Block Byte Fomiat 

Byte I J__ _ _[ ^J^^ ^.=l======I======i 

'~Q~r Maximum Number of Cylinders (MSB) 



1 1 



Maximum Number of Cylinders (LSB) 



2 1 



Maximum Number orHeads 



3 I Start Reduced Write Current Cylinder (MSB) 



4 j Start Reduced Write Current Cylinder (LSB) 

__ I ^^^^ ^_^^ precorapensation Cylinder (MSB) 



g ] Start Write Precwnpensation Cylinder (LSB) 






7 I Set to lero 

B5r====s===============^=^^'^"^~~° 

Parameter Block Word Formal 

====-=================«==========="======*====*^"~"°^^*"~r°^~r 

Bit ' 15 14 13 12 11 10 9 8 7 6 _ 5 ^ 4 ^ 3 ^ 2 _ 1 _ 
Word 1 1 I I I ■ ■ ■ ' 



I Maximum Number Cylinder (LSB) 



1 Start Reduced W r. Current (MSB) 



Start Write Precomp. (MSB) 



Maximum Number Cylinder (MSB) 
Maximum Number of Heads 



Zero Value 

8000 Series - Page 5-11 



Start Reduced Wr. Current (LSB) 
Start Write Precomp. (LSB) 



B'iTES 0-1 fV^ ord 0^ - NUMBER OF CiT-INDERS : This word specifies the maximuir. nimiber 
ofcv-lindm on the Disk dnvc. TnccontroUcr is capable lo address up to 2048 cylinders. 

B^TE 2 (LSB of ^^'ORD 1) - NUMBER OF HEADS : The valut of this byte specifics the number 
of user heads on the Disk drive. The controller accepts a maximum of up to 16 heads wth a vaiue 
of 15 (OFu). Any value greater than 07^ causes the reduced write current (v. SI) luncnon to be 
disabled. 

B\TES ^ (MSB of WORD 1. LSB of WORD 2) - START REDUCED WRITE CURRENT 
C^XLVDER • Tnese 2 b\Tcs specify the cvlinder address where reduced wntc current is fini 
applied Reduced write currrnt is applied to all cylmdcrs greater than o: equal to the value of these 
2 bytes. This function is disabled for Removable and Fucd/Rcmovable dnvcs. 

B\TES « (MSB of ^^'ORD 2, LSB of WORD 3) - ffTART WRITE PRECOMPENSATION 
CiT-INDER • Tnese 2 bvtcs spccih- the rv-lindcr address where write pitcompensation is firs: 
applied. V. 'rite precompensanon is applied to all cylinders grtaicr than or equal to the value of these 
2 bjtcs. The amount of write precompcnsaiion is 12 nanoseconds. 



5.4.12 READ ECC BURST ERROR LENGTH Command (ODh) 

Tnis command returns one word of data during the Data In phase of the command execution Tnis 




^^ _ ; contctcd 

dats^iris ii^ed irrconjuncaon with the Disable ECC bit sc: on a READ command. 

Byte! I_ __ _l L=-„J_===_=L-=====L==«=J====== 

=========== -- - — ^ ^ ^ P ^^ 

TthroughS Z^ro value 






ECC ERROR LENGTH B\TE FOR\UT 



=SES=3eSS= = 



mrr~T 16 15 14 13 12 1110 

Byie 1 j 1 [ ==1======1=-=====L====J=====. 

"^o"! ECC error length 
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5.4.13 READ DATA ITROM SECTOR BUFFER Command (OEh) 

Data from the controller buffer is returned lo the hos^ The number of data bytes returned is equal lo 
the jumper selectable sector size times the block count specified in byte 4 of the device control block 
up lo a maximum block count as follows: 



Sector Size 


Block or Sector Count 


512 


15 


1024 


7 


1056 


7 



Tnis command is nonnally used immediately after a Read Data to Sector Buffer (IEh^ command 
has been issued to enhance performance when data transfers ait done using programmed 1/0. 
Tne controller docs no: access the disk drive dunng the execution of this command. 



Bit I 7 i 6 1 5 


4 1 3 1 2 1 110 1 


BjTC 1 1 1 


1 1 1 1 1 


E=SS===S===================. 


s^=:==s=3£SS=^^S£^SE^==s^:= :s =:=:==:===:=:=== = =:==:= s=s== 


1 


1 1 1 1 


1 1 


Zero value | 


1 1 


Zero value | 


3 1 


Zero value ! 


4 1 


BLOCK COUNT ! 


5 1 


Zero value [ 



Tne READ BUFFER Co mmand can also be used to model and status infonnadon about the 
controller. If a READ BUFFER COmmand is issued after a RESET is done (before any other 
command) the fust XX bytes in the buffer contain the following irformation. 



HEX Address 

00 through OD ' 
OE '• OF 
10-bit "• 
ll-faitO"" 
12-bit "• 
13-bit ••• 
14-bits 1&.6 



15-lF 
20-2F 
30-3F 
40-4F 
50-5F 



Contents 



8x00\n^'.WMMDD^T 

ROM checksum Word 

ROM checksum error 

Processor Register em)r 

BufferRamen'or 

Secucncer Recister File Enw 

O-'O 8K buffer size 

0-1 16K buffer size 

1-0 32K buffer size 

1-1 64K buffer size 

Reserved 

LUN Default Values " 

LUNl Default Values — 

Rscrved 

LUN 3 Default Values •• 
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y^7 M\in,h occurred diagnostic ciror (30h) on 

DdITi^v »hc previous POV.'ER ON or RESET. 



ri' = Y«r 



LUN DEFAULT VALLXS 

Winchester Disk 



Address 

00 
Byte 00 

2 
3 

4 CvlindcrHigh 

5 Cylinder Low fl 

6 Head Count ^^ 

7 Sect/Track (depends on Jumpers) _ 
g Write Precompensation 00 

9 
10 Reduce Write Current 

U 

12 Step High 
15 Step Low 
14 Reserved 



00 
00 
01 



7 

W 
80 
00 
80 
3C 
09 
00 



15 LUN FLAG (see below) 82 

LUN FLAG B>le, Bit Assignmenl (Byte 15 of LUN Default Values) 
Bit 7 Reser\xd 

BitO&l BLOCK SIZE 

00 = 5 12 Bvtes'scct (17 seci'track) 
01=512 Bvies/sect (1 S sect/track) 
10= 1024 Bytes-'seci 
11 = 1056 Bytes/sect 

Bits 3 & 2 Reserved 

Bit 4 = Soft Sector forrnat 

1 = Hard Sector forma: 

Biis5<t6DRrV'EriTE 

0= Sundard ST506'412 (Fixed) 

1 = ESDKFixed I 

1 = Star.dird ST506'412 (Rcmoveable) 
1 1 = ESDI (Removeable; 
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5.4.14 \MUTE DATA TO SECTOR BUFFER Command (OFh) 

This command causes data to be wntttn from the host to the controlJcre buffer. The number of daia 
bvtes that can be u-nocn is hmitcd to the jumper seleaable seaor size times the block count 
specified in byte 4 of the device control block up to a maximum block count as follows: 



Sector Size 


Block or Sector Count 


256 


31 


512 


15 


1024 


7 


1056 


7 



The conuoller does not access the disk drive during the execution of this command. 



Bit 1 

B\TC 1 

"o 1 


7 



1 6 1 

1 I 


5 

= a=ss:s& 




14 13 1 
1 1 1 

1 


2 1110 1 
1 1 1 

~T 1 1 1 


1 1 








Zero value 




2 1 








Zero value 




3 ! 








Zoo value 




4 1 








BLOCK COUNT 


i 


5 1 








Zero value 


1 



5.4.15 CHECK TRACK FORMAT Command (OFh). Valid for ESDI drives only. 
Tnis command checks the integrity of the track specified against CRC, ECC \'aJue. 

^M ~l"~\ T"! T'^rT'T'^^ I 2 I 1 I 

Byte I 1 ! '_'__' i ==—===. 

=__ ._ «= - 10 



1 j CIO 1 ! LUN I HEAD NUMBER 



C09 I COS I Zero Value 



■I- 



CiUNDER LOW {C 07 to C 00) 



_^ ' _ , , , . I . II ■ .1 ■ ■ ■ I ■ I I ■ I I ■ 11 I 1 ■ 1 II I I I I N ■ ■ 1 !■■ ■■! 

410 



5 
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5.4.16 ASSIGN ALTERNATE TRACK Command (11h) 

This command is used lo assipi an alicmatc track to the track specified in bytes ] to 3, so that 
any future accesses to the blocks on the specified track cause the controller to autonutically 
access those blocks on the alternate track. This command sets flags in the ID field and 
wntcs the alternate track address in all blocks on the specified track. The alternate track is 
then formatted with flags set to indicate that this track has been assigned as an alternate track. 
Future dutc: accesses to the alternate track will result in an error. Interleave factor of zero is set 
to one. 

IhT""""! 6~°~T 5 r ^ r 3 12 1 II 1 

Byte I 1 ___! I I _ ]_ _^^^i^„_^J^__„^^J 

____ ._ ^ ^ ^ ^ ^ ^ ^ ^ 



1 ] CIO I I LUN I HEAD NUMBER 



2 I C09 I COS I Zero Value 



"3 I ' '~ C\XINT)ERLOW(C07toC00) 

— i. 



4 10 1 INTERLEAVE VALUE 



B I C I 



Tfte following ^ bvics (2 words), reprcsen'jng the alternate rack address, are sent to the controller 
aunng the Data Out phase of the command execution. 



ALTERN.ATE TRACK ADDRF.SS Descriptor Block - Bjle ForTnat 

'6^1 T"1 6 15 14 13 12 1 11 
Byif 1 1 1 1 1 1 1 

~T~\ cTo'T' 0:01 HEADNXMBER 


II II — 

II 11 
II It 

II II 
II II 
II II 


2 1 C09 1 COS 1 Zero Value 1 


2 i aXIN-DERLOW(C07toC00) 


1 


3 i Zero Value 


1 



Note : Data u-ntien or. the original track as well as or the alternate track will be destroyed. Tne 
controller does not check if the track assigned as alternate track has been previously used as 
alternate track for another track. A track assigned as an alternate may no: have an alternate track 
assigned to it. 
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ALTERNATE TRACK ADDRESS - Descriptor Block - Word Format 



Bit 15 14 13 
Woid 1 1 1 

IC09IC0S1 


12 1110 9876543210 
1 1 1 I 1 1 I I 1 J _]__'_ 

"~°ZoD Value ICIO 1 1 HEAD Number 


1 1 


Zero Value | CYLINDER LOW COT- COO 



5.4.17 START/STOP Command (Uh) Valid for ESDI drives only. 



SBESSCCSCS 



Bit 
Bvtt 



J 



5 



1 7 
1 


1 
1 


6 1 5 

! 




1 4 1 3 1 2 1 1 1 1 
1 1 1 1 1 1 


1 


1 


LUN 


1 Zero Value I 








Zero Value 1 








Zero Value 1 


1 Zero Value 1 START 1 


! ■■ ■ 

1 






Zero Value 1 



To Stan the um*^ the Start bit shall be set to one. 

To stop the unit, the Start bit shall be set to zero. 

Tnis command returns stams immediately after receiving the command bytes, then does not wait fo: 

the Stan or stop spindle operanon to complete. 



5.4.18 CHANGE CARTRIDGE Command (IBh) 

This command is valid only for Removable disk drives. The command causes the "Change 
Camidgc " line CJ2-Fin 2) to be asserted for a period of one (1) millisecond. 

^_ 7~°T~ 6 1 5^41 3T2I II 01 
Byte I I 1 t I 1 1 I I 



10 1 1 1 1 

— I 

1 through 5 Zero Value 
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5.4.19 READ DATA TO BUFFER (IEh) 

This command reads data from the disk to the controUcr's buffer. It docs not transfer the data to the 

hos'u Tnc number of data blocks that can be read is htnitcd by the controUcrs Buffer size as 

follows: _ 

Sector Size Blodi or Sector Count 

512 15 

1024 7 

1056 7 

This command can be used in conjunction with the READ DATA FROM BUFFER to enhance 
perfonnance when data transfer is done in programmed IAD mode. 



Bit 1 7 
Byte 1 


1 6 

1 




5 1 

1 




4 1 3 1 2 1 1 1 

1 1 i^„_„L„ 


1 
1 


1 1 CIO 


1 


LUN 1 


HEAD NUMBER 




2 ! C09 


1 COS 




SECTOR NUMBER 




3 i 






C\XINDER LOW (C 07 to C 00) 




4 i 






BLOCK COUNT 




5 i R 


1 E 


C 1 


1 s s 


S 1 



5.4.20 WRITE DATA FROM BLTFER (IFfl) 

Tnis command writes da-.^ from the controller's buffe- to the disk. The number of sectors written is 
specified by the block count parameter but is limited by the controlier's buffer size as follows: 

Seaor Size Block or Seaor Count 

512 15 

1024 7 

1056 7 

An error v^ill be returned L' the block count exceeds the above limits. 



~B:: r 7' 1 6 1 5 
Byre i I 1 


1 " 4" 

1 


II 1 

II 1 
II 1 
II 1 

II r-. 1 

II 1 
II 1 

II 1 
II 1 

II 1 
II 1 
II 1 
II — 1 
II 1 
It 1 

1 
1 
1 
1 — 


1 II 

1 II 
t II 
1 It 
1 II 


1 


1 


1 1 1 


1 1 


1 i CIO 1 i LL^" 


1 


HEAD NUMBER 




2 i C09 1 COS 1 




SECTOR NXtMBER 




3 i 


C\XINDER L0\\' (C 07 to C 00) 




4 1 


BLOCK COL^T 




5 j R 1 El C 


i 


1 S S 


S 1 
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SA21 COPY Command (20h) 

T^^ command copiw a jpccificd number of blocks (byte 4) from a Source LUN to a Destination 
Dcstinanon LUN s must be idcnucal. No data is transferred to the host. 



Bit 
Byie 



1 

2 

3 

4 

5 

6 

7 

E 

9 



= =S=SKSSSB 






7 I 6 I 5 I 4 I '3 







CIO I SOURCE LUN' | HEADNmffiER" 

C09 I COS J SECTmNinvffiER^" 

aXIN-DER LOW(c"o7 to C OoT~ 



BLOCK COUNT 



CIO I DEST.LUN 



HEAD NUMBER 



C09 I COS 



SECTOR NUMBER 



aUKDER LOW (C 07 to C 00) 

Zero Value 



^ySs^o^S^l^'£^fZ ii?' "^^ "^^^ ^^P ^^' ^= -^ -- ^^^^ - the control 
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5.4^2 READ ESDI DEFECT LIST Command {37h) 

This command cause the specified Logical Unii Number (LLT^') to renirr. 256 bytes of drive 
manufacturer recorded DEreCT LIST during the Data In phase of the command execution. Onl)' 
the bst for the specified HEAD \^-ill be ictumed. 



Bit 
Byic 

"o 


7 


6 1 5 1 4 I 3 
i 1 i 


12 1 1 1 1 
III! 

1 1 11 


1 


1 


1 LUN' 1 




HEAD NUMBER | 


2 






Zero Value 




3 






Zero Value 




4 


Zero value I 


5 






Zero Value 


1 



DEFECT LIST Data Format 
Header 



Bit 
Byie 




7 


1 6 

1 


1 
1 


5 


1 4 1 3 
1 1 

MONTH 


1 2 ! 
1 1 


1 1 
1 


1 


1 










DAY 








2 










YEAR 








3 








HEAD NUMBER 








4 










Zero Value 








5 










Zero Value 









Bytes through 2 return the date ai which the list was recorded. 
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6 
7 
£ 
9 
10 



Dcfed Descriptor Format 
CiXINDER (MSB) 



Ci'LINDER (LSB) 



B\TE COUNT FROM INDEX (MSB) 



B'iTE COUNT FROM INDEX (LSB) 



ERROR LENGTH (IN BITS) 
Each defect is listed with a 5 bytes field as described above. 

End oflist Format 
3U-4 I FFh 



==ia=>K=E^^S3eiBSE^sr3ex 






«-3 I FFh 

«-2 I FFh 



«-l I FF] 



H 



XX I FFh 






Five FFjj bytes indicate the end of the DEFECT LIST. 
The majdmiim number of defects is 50 per bead. 

5.423 RAM DUGNOSnC Command (EOh) 

This command performs a paticm lest ot the internal controller buffer. 

Bit I 7 I "e I 5 I 4 "l T"r~~2 \ I""| o' 
Byte I I II I I I I 






Oil 1 1 

— t— _ ■ . 

1 through 5 Zoo Value 
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5.4 J4 READ ID Command (Oh) 

Tnis cominand returns 4 bvies (2 words) of the ID field of the sector specified during the Data In 

phase of the command execution. Only one sector is processed per READ ID command. 



Bit 
Byte 

9BX=BS 



1 

2 
3 

4 
5 



7'|6|514|312ilI0 
I _\__ _ \_ I _ __l^^_^^J^„^^„j„„^. 



CIO I I LUN 1 HEAD NUMBER 



C09 I COS 1 ZcroValue 



ClUNDER LO^ (C 07 to C 00) 



Zero Value 



R I 



a: s==s= ======= 

Bit 1 7 
Byte 1 

"b 1 


READ ID Descriptor Block 

========= 5 r""< r"^~~T~ 2 1 11 o' 1 

1 1 ___[_ i___._i______L=====J=======i 

===___-==-=—_ -=_^— == =^ -- ^=- ^ ---^ ^ --^ ^ 


1 1 


aUNDER WV'' {C 07 to C 00) 1 


2 1 


FLAGS 1 1 HEADNUNIBER 1 


3 i 


SECTOR NUMBER 1 



READ ID Descriptor Block • Word Fwmat 



i-f 15 K 13 12 n 10 9 8 7 6 5 4 3 2 10 

Word I t I !___!__ ! I _J l_ I _ ^^_J_ J_ J__i_L= ' 

"r"""""""BTp*mR rO\"cof-COo" T'r'T" O" O : Cfo I C09 ! COS 



SECTOR NUMBER I FLA.GS ! 1 HE.\D NIMBER 
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Byte 2. HEADS/ FLAGS bit air defined as follows • 
5" - Hcadl 



Bit 


1 


Bit 


1 


Bit 


3 


Bit 


4 


Bit 


5 


Bn 


6 


Bit 


7 



Head 2 

Head 4 

Hcad& 



Alternate Track Flag 

Bad Track uiih Alternate Assigned 

Bad Track 



SA25 DRTVT DUGNOCTIC Command {E3h) 

Z^^LT^^^'^^fr^^S^o""' ^°"°^^^ ^vefun=.ons:rec^bra. 



Oil 1 " l" 







1 



^ i I LUN 







Zero Value 



3 



Zero Value 



ZoD Value 



5 i R 



ssaBaesBSEse—a 



5.4^ CONTROLLER INTERNAL DUGNOmCS Command (E4„) 

lT"""T"T"M"""n"""T""""T""T-"~- 



1 1 " "o "" "o 



J_Tm.ugh5 ~ Zero Value 



1 o' 
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SA2' READ LONG Conunand (ESh) 

This conunand returns the Block size cqua] to the jumper selected sector size (512, 1024 or 
1056) of data plus 4 bytes (for ST506/4 12 drives) or 6 bytes (for ESDI drives) of ECC data. 



Bit 1 7 
Bytel 


1 6 1 5 1 
I 1 I 


4 1 3 1 2 1 1 1 1 
1 1 1 1 ! 


1 1 CIO 

[ 


1 1 LUN 1 


HEAD NUMBER | 


2 ! C09 


1 COS 1 


SECTOR NUMBER | 


3 1 

] 




C^-LINDER LOW (C 07 to C 00) 1 


4 1 




BLOCK COUNT | 


5 I R 


1 1 C 1 


1 S S SI 



5.428 ViUJTE LONG Command (E6h) 

Tnis command requires the Block size to be equal to the jumper i elected sector size ( 512, 1024 or 
1056) of data plus 4 bytes (for ST506/422 drives) or 6 bytes (for ESDI drives) of ECC data. 



Byte 1 i 


6 1 

1 

1 


II It 
11 II 

H II 
B «0 II •-• 

II It 

H II 


4 1 3 1 2 1 1 
1 1 1 

11 


1 1 

1 1 

1 


1 1 CIO 1 


1 


LL'N 1 


HEADNX^IBER 




2 i C09 1 


COS 1 




SECTOR NUMBER 




3 1 






CYLINDER LOW (C 07 to C 00) 




4 1 






BLOCK COUNT 




5 1 R 1 


1 


C 1 


1 s s 


S 1 



esB:s£B=s = s:sES3E==:s3ESs::r:=s=:=ssss 
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I 5.4^ READ CONTIGURATION Command (ECh) valid for ESDI drives only. 

This command Tctuins to the host the drive configuration. 

READ CONTIGURATION Command Descriptor BJodc 



BiM 7 I 6 I 5 I 4 I 3 I ~ 2~° I 

!:!-'_ , L -,-1- ' II I 

I Operation Code 



] !___ Logical Unit Number | Reserved 

2 through 4 I Reserved 



I 



======— =„==_=_=^_L _ 1 ° ' ° ' ^^^ 



^^^ HARD and SOFT SECTORED Drives 

! NUMBER OF CYL^Ss'cACTr"' 



1 



NUMBER OF nxINDERS (LSB)(.l) 



2 



NTJMBER OF HEADS (-1) 



_3 I NUMBER or SECTORS (-1) 

4 , — 



DRR'E CONTIGURATION WORD (MSB) 



^ 



DRBT CONTIGURATION WORD (LSB) 



6 I ISO AFTER INT)EX 



___^^^ SOFT SECTORED Drives 

2_ I PU)~SYNcndT{m)~~~""' 



_^ j__ PU) SYNC Field (DATA) 

^ I BG AFTER SECTOR 



=====:===ss;s=aEaK kses 



_^ _ HARD SECTORED Drives 

J_ ! PLO SYNC Fidd (mDATA)" 

^ I ISG AFTER SECTOR 

* I Zero Value 



EiCKEacsa 
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DRrVTCONnGURATIONWORD(Byte$4and5^: ^_, ^ . 

The foUowing tables lists the supported functions of the ESDI dnve configuraQwi. 

Byte 4 ^^ 

ESDI TAPE Drive 

FORMAT SPEED TOLERANCE GAP REQUIRED 

TRACK OFFSET OPTION AVAILABLE 

DATA STROBE OPTION 

ROTATIONAL SPEED TOLERANCE IS > 0^ % 

TRANSFER RATE T > 10 KIHZ 

TRANSFER RATE T = 10 MHZ 

TRANSFER RATE T = 5 MHZ 

B>-t£5 

ESDI REMOVABLE MEDIA 

ESDI FIXED MEDIA 

ESDI MOTOR START/STOP OPTION 

HEAD SViTTCHING TIME > 15 M1CR0SEC0NT)S 

RLL ENCODED, NOT MFM 

ESDI SOFT SECTORED 

ESDI HARD SECTORED 

Reserved 

FLO S^'NC Fidd, ISO after INDEX and ISO after SECTOR : 

Tnc conrrollcr accepts a value of up to 255 or FFh for each of these fields. 



7.15 


CHECK COSDl 1 ION status. 


6,14 


Supported 


5.13 


Not supported as yet 


4.12 


Not supported as yet 


3.11 


Supported 


2,10 


No: Supported 


1.9 


Supported 


0.8 


Supported 


Bits 




7 


Supported 


6 


Supported 


5 


Supported 


4 


Supported 


3 


Controller ignores 




Supported 


1 


Supported 
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SECTION 6 
FLOPPV DISK FUNCTIONS 
6A FLOPPY DISK COMMAND SUMMARY 

-n.c follo^^g « a Us: of comnmds that may be usucd .o .he Hoppy ,cc.on of the d.sk controlic. 
READ DATA 
FORMAT A TRACK 
SCAN EQUAL 
SCAN LOW OR EQUAL 
SCAN HIGH OR EQUAL 
RECALIBRATE 
SENSE INTERRUPT STATUS 
SPECIFY 

SENSE DRHT STATUS 
SEEK 
INVALID 

6.2 DESCRIPTION OF S^TWBOLS 

Tnc.^W., a« descriptions of the sy-mbols used i. the "Connrand Definitions" la. - ,n this 



AG 
C 

D 
D7-D0 

DIL 



Addrrss lae 0- AO selecc the mzm status register, and a ] selects the dat^ register. 
Cylinder Number^ontains the current or selected cylbder nun^'oer in b^na^- notadon. 
Data-Contains the data paoem to be written to a sector. 

^^^t" ^''' "^ '"^ " "^^^ ^' " ^' ^°^'- "^^'"-t bit and DO is the Jeast- 
D^^Length- men N is 00. DTL is the data length to be read fron. or written to a 



EOT End of Track- The final sector number on a cylinder. 

°''' s^?cS;sV^ldr:"''^ °' ''' ' '''^^'^ '^^^ — -l"-r the VCO 

Head Address - Tne head number, either or 1. as specified in the E) field. 

Head - The selected head number, either or 1. (K=HD in all command words). 
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H 

HD 



HLT 

HUT 

MF 

NIT 

N 

NCN 

KD 



R 
Rav 



• .u- ,.i»rtc/l drive (2 10 256 milliseconds 

for the 320K-bytc dnvc). 

Head Woxi T™= - -n,. head unload .me j^c;;^. 'r^",:::lT^Zo:&,- 

B,, „: ^^■, Mode . -.0 SC..CU ™ ■»-= a»i a . sd«. MFM. ( MF)-f . .clcc-ed only 

if it is implemented). 

M..d,.=W • A. sCcc. n,u,tnack open..,o. (BothHDO and HD. wi» t. «d » 

\vTittcn). 

Number - The number of data bytes written in a sector. 
New Cylinder - The new cylinder number for a seek operation. 
Non-Data Mode - Tms mdicates an operation in the non-dan mode. 
PCK Pr«entCvlmderNumber-mcylmdernumbera:theconplet,onofaSensemtem,p: 

^^^ Ss command tpxsent position of tne head). 

Record - The sector number to be read or written. 
ReadWnte - Th,s stands for either a read' or V-rite' signal. 
SC Sector - The number of sectors per cylinder. 

SK Sk:p - Tms stands for sbp deleted-daia address mark. 

SRT •n.ts A bit byte mdicates the steppin, rate for the diskette drive as follo.^: 

1.2M-Byic Diskette Drive 

1111 1 millisecond 

1110 2 milliseconds 
1101 3 milliseconds 

320K-Bytc Diskette Dn ve 

1111 Imiliiscconds 
1110 4 millisecor.ds 
1101 6 milliseconds 

STO-STl Status 0-Status 3 - One of the four registers that stores status tnformauon after a 
command is completed. 

compared. 

K., .r,-^--^ the same as bits and 1 of the dicital 
US0-U51 Unit Select - Tne selected cnvrr number en.oc^ the sam. 
output register POR). 
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f 5f f X X JiD US. &S0 

c 

H 
R 
N 

EOT 
GPL 
DTL 
Result Phase : m following by« a« issued by the contmllcri. the Tcsultphasc: 

STO 

STl 

ST2 

C 

H 

R 

N 

f 5i XX m USl USO 

N 

SC 
GPL 
D 
Result Ph:«: -nit following bytes «t issued by the con«>ller m the «uh phase: 

STO 

STl 

ST2 

C 

K 

R 

N 

f f f X X ro &S1 iso 
c 

H 
R 
N 

EOT 
GPL 
STP 
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Result Phase: The following bvies arc issued by the controller in the result phase: 
STO 
STl 
ST2 
C 
H 
R 
N 

6J.4 SCAN LOW OR EQUAL Command 

Command Pnasc: The following bytss arc issued by the processor in the command phase: 
NIT NIF SK 1 1 1 

XX X X X HD USl USO 
C 
H 
R 
N 

EOT 
GPL 
STP 

Result Phase: The following bvtes are issued bv the controller in the result phase: 
STO 
STl 
ST2 
C 
H 
R 
N 

6.3.5 SCAN HIGH OR EQUAL Command 

Corrwnand Phase: Tne folJou-ing bvtes arc issued by the processor in the command phase: 
KIT MF SK 1 1 ' 1 1 

XX X X X HD USl USO 
C 
H 
R 
K 

EOT 
GPL 
STP 

Result Pnase: The following bytes arc issued by the controller in the result phase: 
STO 
STl 
ST2 
C 
H 
R 
K 
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6.3.6 RECALIBRATE Command 

Comm^d Pnas^e: Tlic followmg bytes arc issued by the processor in the command phase: 

>^ ^ ^ X X US] uso 

Result Phase: This command has no result phase. 

6.3.7 SENSE INTERRUPT STATUS Command 

Comm^d Phasr -nie^foUowirg bytes are issued by the processor in the command phase: 

R«uji Phase: Tlie following bytes arc issued by the controller in the result phase: 
PCN 

6.3.S SPECIFY Command 

Comma^nd Phas^e: The followmg bytes are issued by the processor m the command phase: 

( SRT )( HUT ) ^ ^ 

( HLT ) ND 

Result Phase: This command has no result phase. 

6.3.9 SENSE DRIVER STATUS Command 

Comm^d Pna^: Tne^foliowing bytes^are .ssued by ^e processor in the command phase: 

^ X X X X HD US] USO 

Result Phase: Tnc following bytes are issued by the controller in the result phase: 

6.3.10 SEEK Command 

Command Pnase: The following bytes are issued by the processor in the command phase: 
1 1 1 J 

NCN^ ^ ^ ^ ^ US] USO 

Result Phase: Tnis command has no result phase. 

6.3.11 INVALID Command 

Command Phase: The following b>.es are issued by the processor in the command phase: 
Invalid Codes 

X X X X X KD USl USO 

R^ Phase: Tne fOUowu,g bytes are issued by the con«>ller in the result phase: 
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6.4 COMMAND STATUS REGISTERS 

Tnc foliow.ing is information about ihc command status registers STO through ST3. 

6.4.1 Command Status Resiister (STO) 

The following are bit definitions for command sutus register 0. 

Bit 7-Bit 6 Interrupt Code (IC) 

00 Normal Termination of Comir.and (NT) - The command was completed and 
properly executed. 

01 Abr\ipt Termination of Command (AT) - The execution of the command was 
staned but not successfully completed. 

1 Invalid Command Issue flC) - The issued command was never staned. 

1 1 Abnormal termination because, during the execution of a command, the 
'ready' signal from the diskette drive changed state. 

Bit 5 Seek End (SE) - Set to 1 when the controller completes the Seek command- 

Bit 4 Equipment Check (EC)- Set if a Tault' signal is received from the diskette inve, or 

if the 'track-0' signal fails to occur after 77 step pulses (Recalibrate Commanc). 

Bit 3 and 2 Not Used - Always zero 

Bit )-Bit Unit select 1 and 2 (US 1 and 2) - Indicate a drive's unit number at interrupt 

6.4.2 Command Status Register 1 (STl) 

Tne following are bit definitions for command status registers 1. 

Bit 7 End of Cylinder (EC) - Set when the controller tries to gain access to a sector of a 

cylinder. 

Bit 6 No: Used-Always 0. 

Bit 5 Data Eto: (DE) - Set when the controller detects a CRC error in either the ID field o: 

the data field. 

Bit 4 Overrun (OR) - Set L*' the controller is not serviced by the main system within a 

certain time limit during data transfen. 

Bi: 3 Not Used - This bit is always set to 0. 

Bit 2 No Data (KD) - Set if the controller cannot find the setor specified in thcID register 

during the execution of a Read Data, Write Deleted Data, or Scan Command. Tnis 
flag is also set if the controller cannot read tne ID field wiuiout an error dunng the 
execution of a Read ID command or if the sta.ning sector cannot be found dunng the 
execution of a Read Cylinder command. 
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n •, 1 Not Wriicable (NV^') - Set if the controUeT detects a VTne-protccf &i?na1 from the 

^" ^ iskrncSv;duii,£ execution of a Wnte Data, Wnte Deleted Data, or Format 

Cybndcr command. 

Bit Missmg Address Mark (MA) - Set if the controller cannot detect the ID address 

marL At ihc iame lime, the NID of status register 2 is set. 

6.4.3 Command Status Register 2 (ST2) 

Bit 7 Not Used - Always zero. 

R t /; •"•control Mark (CM) - This flag is set if the controller encounters a sector that has 

®" ^ a deieS cSta a^s mark cuim|execuuon of a Read Data or Scar, command. 

Bit 5 Data Emr in Dau Field PD) - Set if the controller detects an error in the data. 

Pi, L Wronc Cylinder (WQ - This flag is related to ND (no dau) and when the contents 

^ of C on iheSum are differmrfrom that stored in the ID register, this flag is set. 

Bit 3 Scan Equal Hit (SH) - Set if the contiguous sector data equals the processor data 

during the execution of a Scan command. 

B^' 2 Scan Not Sansfied (SN) - Set if the controller c^nol fuid a sector on the cyhndcr 

that meets the condition during a Scan command. 

B-. 1 v.^* Pvlinde- fBC) - Related to KD; when the contents of C on the mediuir are 

^'' ' S^eSitSm^r stoSSfthe ID register, and the contents of C is FF. tnis flag is 

set. 

T,;, n Missing Add.-ess Mark in Data Field (MD) Set L' the controller cannot find a data 

^" ° Ss mark or a deleted data addtss mark when data u read from tne meoium. 

6 4.4 Command Status Register 3 (ST3) _ 

Tne following ait bit definitions for commanc stams register j. 

Bit 7 Not used - always zero. 

Bit 6 Write Protect (V»T) - Status of the 'write-protccf signal from the diskette drive. 

Bit 5 Not used - always zero. 

Bit 4 Track (TO) - Status of the 'ready' signal from the diskette drive. 

Bit 3 Not used - always zero. 

Bit 2 Head Address (HD) - Status of the 'side-select' signal to the diskette drive. 

Bit 1 Not used - always zero. 

Bit Not used - always 1. 
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APPENDIX A 
SENSE CODE SUMMARY" AND DESCRIPTION 



SENSE B'iTES 

At completion of a command, if the Sums Rcsistcr reports aji error condinon fBit 1 set) the 
system may issue a REQUEST SENSE command (05h) dunnf which four sense bvies arc returned 
(Byte through 3 as follows). 

SENSE DATA B^TE FOR^UT 



Bit 1 7 ! 6 1 ' 5~ 1 <~ T°~~3 ~] "°2 | "7 
l^± ^J___ 1 1 1 1 1 

j AV 1 0~7 'TYPL~""r'^^"'^'''"^\SECm" 


1 " o"" 1 

i 1 
i 


I \ CIO \ 1 LUN j . HEAD NUMBER 


1 


2 j C09 1 COS I SECTOR NUMBER I 


3 1 C\'LIN'DERLOW(C00-C0Tj 


! 



SE.NSE DATA WORD FORNUT 

Bit 15 14 13 12 11 "To'T r~T'""'T"T"Vr''i"T 

I CIO I ILUNI ~"hEAd"nO. "FA^rTT nTPE~T""oDDr""°°" 



J_ l^^^^]^'^^!^y''^'-^_ IC091C0S1 SECTOR NUMBER 

6^ - ^^^I^ ^^^'^ ^ **^ indicates that the error code in bvtc applies to the sector address 
bytes 1.2,3- ---^"i 



m 



SE.NSE TYPE (Bits 5 and 4 of Byte or Word 0): 
5 4 

V t>nvc Errors 

1 Dae cmars 

1 Command Erron 
1 1 Diagnostic Ejtots 
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•HTE - DRTVE ERRORS 



5 4 


3 


2 


1 


6 




C 





IT 








No error 














1 


No Index 











1 





No seek/command complete 











1 


1 


Write/Drive Fault 








1 








Drive not selected' not readv 








1 


1 





No track or cvlindcr zero found 





1 











Seek/command in progress 





1 








1 


Cartridge changed 


nTEi. 


■ DATA ERRORS 




5 4 


—"■■A"" 

:> 


^ 


1 


t) 




1 








"0 





Id CRC error (ESDI), ID ECC error (ST4i2} 


1 











1 


Uncorrectable Data Error 


1 








1 





ID address Mark no: found 


1 








1 


1 


Data address mark found 


1 





1 








Sector not found 


1 





1 





1 


Seek error 


1 





1 


1 





Seouenccr/DMA failure 


1 





1 


1 


1 


Write protected 


1 













Correctable Data Error 


1 










1 


Bad track cncouniered 


1 







1 





lljepa] Interleave Factor 


1 




1 








Unable to read Alternate Track data 
Diesal access to an alternate track 


1 




1 





1 


Ahemaie or Bad Track Already Assigned 


1 




1 


1 





No Alternate Track Found 


1 




1 


1 


1 


Alternate Assigned To Itself 



T'iTE 2 - COMMAND ERRORS 

5~"4 3 2 10 



1 D C invalid Command 

10 1 Illegal Disk Address 

10 10 lllecii! Function for Drive T>-pc 

10 11 Volume Overfiow 

TYPE 3 - DIAGNOSTIC ERRORS 



5 4 3 2 10 



I j RAM error 

II 1 Z£ fuTnware checksum/internal diagnostic error 
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DESCRUTION OF ERROR CODES 

T\TE - ERROR CODE DESCRIPTIONS 

00 No error or no sense information. Indicates that there is no specific sense information to 
be rcpoaed for the designated Logical Unit Number. This is the case for the successful 
completion of the previous command If a REQUEST SENSE command is issued when 
there is no enoi, the Sense information reported specifies the last Sector Address processed. 

01 No Index. This indicates that during a FORMAT command, no INDEX signal was 
received from the Lopcal Unit Number selected within three secorjos. 

02 No Seek/Command Complete. This indicates that no SEEK COMPLETE (ONfTI 55 10 
and 5527) signal or the SEEK/COMMANT> COMPLETE (OMTI 65 10) signal was 
received from the Logical Unit Number selected within three seconds. 

03 WriteThive Fault. This indicates that during a WRITE'FORMAT command, a fault 
condition occuicd. Refer to the disk drive specification for all possible condinons relating to 
this error. 

04 Drive Not Select e d^'o t Ready. This error occurs when the specified drive did not remm 
tne DRIVE SELECTED sigr^ or the DRI\'E READY signal. Reasons for this error vary 
from drive to drive, however, a common fault is the select configurabon jumpcn located on 
the drive. Absence of cartridge or medium inserted in a removable drive may also cause 
this error. 

06 No Track zero or Cylinder zero found. This indicates that during a RECAUBRATION 
(command or if retries are enabled) no Track or Cylinder zero was detected by the drive. 
Tms CTKjr occurs if the controlicr issued 5 steps more than the totaj number of cylinder 
as cu.-Tcn!3y defined for this Logical Unit Number, and did not detect the TRACK ZERO or 
CYLINDER ZERO signal from the dnvc. 

07 Multi ple Dri ves Selected. This indicates that the ccmtrollcr detected multiple DRIVE 
SELECTED signals when it atmnpted to select the specified Logical Unit Number. 

08 Seek-'Command in progress. This indicate? that a seek or command is in progress. This 
error code is only returned in response to a TEST UNIT READY command. Tne conmaller 
will rcpon this error for every TEST UNTT READY command issued until the seek or 
command has completed. 

09 Cartridge Changed. This indicates that the cartridge has been cha.nged since the last access 

to uic specified Logical Unit Number. This error code may only occur on Removable type 
drives. 

TYPE 1 - ERROR CODE DESCRUTION 

10 ID CRC .This indicates that at least on- ID field on the sraccified track has a CRC error. 
This error can only occur on a CHECK TRACK FORMAT command. K a CRC error was 
encountered on a READ or "VMUTE command, a RECORD NOT FOUND error will be 
rcponcd. Tms is because there is no sure way to determine if the ID in error is the one the 
conuolier is searching for. 
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11 Uncorrectable Data ECC. This indicatrs that a data ECC cniorv^^ c^ted which was 

SSLf v.'ithout exhausting the block count. Tnc data cai, be itcovcrrd by >»uijE tne 
READ DATA BUFFER command provided that no other command requinng the data 
buffer has been issued. 

12 ID Address Marie Not Found, This indicates that the controUer was unable to detect any 
ADDRESS MARK signals from the selected Logical Unit Numba. 

13 Data Address Mark Not Found. This indicates thai the conrnjUcr was able lo locate the 
lector specified but was unable to locate the data address mark associated witn lU 

Record Not Found . 1^ ridicates that the controUer was '^^\^]^^p''^'^^ 
and head numbers but was unable to locate the correct sector. An ID CRC crro. can also 
generate this error. 

15 Seek . Tnis indicates that a mis-compare of the cylinder and/or head occurcd between the 
specified sector address and the actual sector address reconied on the track selectee 

] 6 Sequencen'DMA. This indicates that a sequencer/DMA ovcrrun/underrun error occured. 
These functions arc internal to the conaolJcr and inform about a scnous hardware faiimt. 

17 Write Protected. This indicates that during a V.TUTE'FORMAT command, the controller 
detected a V.'RirE PROTECTED signal from the selected Lopcal Unit Numtxr. 

1 8 Correctable ECC . This indicates that a READ command was issued u-ith the DISABLE 
ECC bit SET and a correctable ECC was encountered. Tnc correctea cata will M 
transfencd to the HOST; however, the command »ill be tcnmnatcd cxr.ausan| the block 
coun-. A READ ECC BL'HST LENGTH command will specif>- tne lengtr. o. tnt ECC 
error. If the DISABLE ECC bit was cleared, the controller will auiomaticaliy correc. tne 
caa crro: and continue the command as if no data error had occuotc. 

Bad Track Encountered. This indicates that the specified cack has previously bar. 
formatted witr, tne BAD TRACK R-AG set in the ID fiela It is not possible to access (w 
on this track and the command will be terminated. 

Illegal Interleave Factor. This md:cates Lhr a FORNIAT/OIECK mAOv FOR?^^^ 
command was issued v^ith an INTERLEAVE FACTOR greater tnar. tne numDcr of sectors 
on ihe track or dimng a CHECK TRACK FORM.*.T command. tr.= recoraec interleave 
factor did not match the INTERLEAV'E FACTOR specified in the CDB. 

1 r Lecal Access To An Alternated TrackAJnable To Read The Alternate Track Address. This 
inol-a-es mat a CL'ect access to an alternate track was anempted or upon oetecnng tnc 

ALTeSs ATE and BAD TTIACK fiags bouh SET in an ID field tne controller was unable to 

read me alternate track data specifying the destinadon cyiinds:. 

ID Alternate of Bad Track Already Assigned. This indicates that the desdnanon ^\°-±^ 
FORMAT ALTERNATE TR--. CK command has previously been fonnatied as a., aJtema.. 
destinauon or bad. In order ic .se the specified track as an alternate oesanauor., a 
FOR-MAT TRACK command must be issued. 

IF No Alternate Track Found. Tnis indicates thcMhe controller w-as directed to an alternate 
rack but did no: find the ALTERNATE bit Sn. . m tne ID iiel::. 
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IF Dlega] Alternate Trad; Address. This indicaies that a FORMAT ALTERNATE TRACK 
command was issued with the source and destination sector addresses equal. 

T^TE 2 - ERROR CODE DESCRimON 

20 Invalid Command. This indicates that the controller decoded a command code that it 
docs not support 

21 Dle{;a] Disk Address. This indicates that the conaoUcr received a command with a 
Sector Address beyond the capacity of the drive. Check the number of cylinders, heads 
and sector size that the drive is configured for. 

22 IWcfun] Function for Drive Tj-pe. This indicates that a Cnange Carsidge command (HEX 
IB) was issued to a LUK assigned as a Fixed drive type. 

23 Volume Overflow. This indicates that after the commencement of a multiblock command, 
the end of volume was reached. 

TYPE 3 - ERROR CODE DESCRIPTION 

30 RAM error. This indicates that the controller detected a data eiior with its internal RAM 
buffer of 8K bytes. 

3 1 EPROM Checksum' Internal Diagnostic error. This indicates that a checksum error was 
detected in the EPROM or the coniroUer detected a Data Error in this sequencer register file. 
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APPENDIX B 

INTERLEAVE SCHEME 

512 B'iTE SECTORS - 17 SECTORS PER TRACK 
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1024 BYlt SECTORS. 


• 9 SECTORS PER TRACK 
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No'^: Imirleave facto: of zero wiU be se: to one. 

Inirrleavc factors prater thai; one haL' the lotaj number of sectors per track are no: recorr.mcnde 
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ABBREMATIONSTVINEMONICS 


ACK 


Acknowledge 


ADDR 


Address 


AM 


Address Mark 


ATN 


AncnQon 


BIOS 


Basic input/ouiput System 


BSY 


Busy 


DD 


Control Data 


CDB 


Command Descriptor Block 


CRC 


Cycbc Redundancy Check 


CYL 


Cylinder 


DB 


Data Bit 


DLUK 


Destination Logical Unit Number 


DP 


Data Parity 


DRVR 


Driver 


ECC 


Error Correction Code 


EPROM 


Eraseable Prognimmablt Read only Memory 


FDC 


Rexible Disk Controller 


KD 


Head 


E) 


Idcntifjcation 


1/0 


Input/Output 


LSB 


Least Si|nificant Bit 


LSTILLow 


-Power Schotiky Transistor-Transistor Logic 


LUN 


Logical Unit Number 


MFM 


Modified Frequencs' Modulation 


MHz 


Megahera 
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ns 


Nanosecond 


KR2 


Non-Rctum lo Zero 


pm- 


Physical 


RAM 


Random Access Mcmor\ 


Ra-R 


Receiver 


REQ 


Reques: 


RST 


Reset 


SEC 


Sector 


i;iiL 


SeJec: 


SLUN 


Scarce Logical Unii Number 


TPI 


Track Per Inch 


TRK 


Trar-lr 


TIL 


Transistor-Transistor Lope 


us 


Microsecond 


vco 


Volage CtXiTOl Osciliatnr 


NT-SI 


VcTN' Large Scale iniegranon 


wsi 


Equivalent tc: Reduced Write Ctnrent 


XCVR 


Transceiver 
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APPENDIX C 

BIOS r^TAULATION PROCEDURE 

The 80CXJ Scries controllcn mav be delivered as an option with two (2) EPROMs containinj: an 
IBM PC/AT DOS compari blc BIOS. The EPROMs ait mscncd in the emptj sockets on the PC 
moCherboanL 

BaexE^acasK=3=^sa:^r^iBsc^3BjBarKXsaeKiBiBKx:K:K&£S£v:c 

IBM AT (256K): 



- the eprom labeled "EVEN ADDRESSES" 
should be mscncd into the iocke: maiked U17. 

- the cprom labeled "ODD ADDRESSES" 
should be insened into the socket maricd L'37. 

TANDY 3000 (128K): ~ •=-==««««—=-=«=-==== ^ 

- the cprom labeled "EVEN ADDRESSES" 
should be insensd into the socket marked U60. 

- the cprom labeled "ODD /J5DRESSES" 
should be insened into the socket mariccd L'58. 



To install the BIOS in other AT compatibles, please ccmtact SMS tEcnnical support for socket 
locations. 

You may attach up to two (2) ESDI Winchester drives fir up to two (2) ST412 Winchester drives to 
the 8CK>D Scries controlie:. You may or may not mix ESDI' and ST412 type drives. Jumper sctnngs 
for ESDL'ST4 12 drive types are shown below. 

Doppy.Supjwrt.: 

Tne £200 and 8600 conffoUcrs provide floppy disk support which is fully AT bus and hardware 
compatible. Therefore, you may remove the AT Winer- estcr/fjopp}' controller (if installed) and 
connect the fjoppy cable to connector J7 on the 8200 or 8600 controller to support the floppy drive. 
To enable fioppy suppon, jumper "V^" must be tntralif^ 

Case wher g dis?-: contr o&er g atreadv mgaTled : 

l! you £iready have a Winchcs'xr disk (non-ESDI) aTtarbed to IBM AT controller and you wash to 
attach arj ESDI drive to the 8500 or 8600 conirolicr, you may leave the AT controlier in place. In 
this case, only one of the two controlier^ should control the floppy drive. To avoid conflicts 
between the tv.'o floppy controllers, fiflf of the two controllci^ must be strapped for the secondarj- 
floppy base I/O address and the other for the primary floppy base I/O address. 

To set the AT controlier to : 

- the secondary base address, a jumper must be installed in E1-E2. 
Then the 8500 or 8600 controller must be set to : 

- the primarr base address, with the jumper "W7 int;ta11H 

To set the 8500 or 8600 controller to : 

-the secondary base addirss. jumper Vil must be ryrrtoved . 
Tocn the AT conmDlier must be set to : 

- the primary base address, a jumper must be installed in E2-E3. 
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KOTE- IBNf s SETUP utility should NOT be infonncd of the presence of any Hard ^^ 

\ ,47^; tU RntV) Smei controller This utility is only concerned v.ilh those dnvcs (if any) 
*"?' K^J ,mrSo S" ?SoUer Ihn,, if the onlv Hard Disk (s) installed in the system is 
Ta^fa^chTto^e 8^^ sis -n'tSll^th^ nun^bcr of Harf Disks in the ^^ystm must be 
iJ^JiSTL KTO (0) when initializing the system configuiauon parameters m the SETUP, utility. 

IBM DOS version 3 1 has imbedded code in the system file IBMBI0.COM intended to patch 

DUi veTOon J. 1 i^ problems Tlus code, in certain instances, insists on talking to the AT 
roTnt^^^SfeSt^uSir^- th?8^0^ Scncs controller, properly. The system file must 
teoaiched in order to avoid this imbedded AT controller specific code. 
fn??S>miS:nSd patch is as follows C<r^T?- TlirT i^ N^ Ti^r ,'^ P p a Kh MS-TX)5 VCTipn 2 . L . 

required keyboard input appears underscored): 
DTBVG 

■ ] f^-nnozo 

- DAOQ 

-£AQB 

- XXXX:AOB 2Q 

-Q 

DIBJBMEiaCQM 



p:rpT^nyRW10rOM 

_12DD 



-XXXX:13DDiL 

- writing xxxx bytes 

pFRl'G 

. p AK' 

- F. aOB 

- xxxx:AOB 22 

-Q 



This concludes the required p2*>ch. 



• LOAD 1ST 40H ABSOLUTE SECTORS INTO CS:0 

• S: AOO SHOULD POINT TO DIRECTORY ENTRY 
FOR IBMBIO 

CHANGE ATTRIBLTE BYTE TO A 20H 
VvTUTE THE 1ST 40H SECTORS BACK OLT^ 
EXIT DEBUG 

- THIS FILE SHOULD NOW SHOW UP IN YOUR 

'directory 

; go into debug wttk the file 

; AN ASCn DATE M-^JIKER SHOUID APPnAR: 
01/10/84 

; CHANGE THE DATE MARKER 



; EXIT DEBUG 



• T OAD ' ST 40K AESOLLTE SECTORS INTO CS:0 

; CS :^ SHOiSdPOINT TO DIRECTORY ENTRY FOR 

'iBIvIBlO 

; CHANGE ATTRBUTE B\TE BACK TO V.'HAT IT 

' WAS' 

■ WRITE THE 1ST40K SECTORS BACK OUT 

i EXIT DEBUG 
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DRr\T -nTE JUMPER SETTINGS (Wl, W2, \V3, and \V4 ) 

1) ESDI drive(s) - All four (4) jumpcre must be flu. The drive characteristics for an ESDI drive are 
provided by the dnve iiself. These characterisbcs will be stored in the uppermost IK of system 
RAJvl which will be protected by the BIOS from use by the system or any applications. 

2) ST412 drive(s) - The rcmaininy fifteen (15) combinations of settings for jumpers \V1, V,'2, V,3, 
and \^'4 define the lollowing dnve types : 

#HEADS 



W'4 


JUMPERS 

W3 ^^•2 


Wl 


DRIVEMODEL 


KCYL 


#H 




1 


1 


1 


•••THIS Si^l ilKii USED BY ESDI D 


RIVE5 




1 


1 





MAXTOR XTl 140 


918 


15 




1 





1 


VLKTEX 170 
CYNTHIA 570 


987 


7 




1 








CDC 9415-36 


697 


5 







1 


1 


RODIME 352 
MICROSCil^'CEHH312 


306 


4 







1 





SEAGATE ST4051 


977 


5 










1 


SEAGATE ST4038 


733 


5 













CMI6640 
TULIN240 
RODIME 203E 


640 


6 





1 


1 


1 


CMI6426 
TULIN226 
RODIME 202E 


640 


4 





] 


1 





QUANTUM 540 


512 


S 





1 





1 


DMA 360 


612 


2 





] 








MINISCRIBE 30113212 


612 


2 








I 


1 


SEAGA'Ih ST4026 


615 


4 








1 





ST22'iJ'lV25 (COGITO) 
CM13426 


"612 


4 











1 


SEAGATE ST419 
CMI5619 


306 


6 














SEAGATE ST412;212 
CMI5412 
LAPINE 3522 


306 


4 
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